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REAR COLLISIONS ON CITY RAPID TRANSIT SYSTEMS. 

The recent rear collisions on the elevated railroads 
of New York and Brooklyn are a forcible illustration 
of the increased risks, which are inseparable from the 
higher speed of travel and the greater frequency of 
trains resulting from the introduction of electric trac- 
tion. Most of the collisions of the past twelve months 
have occurred on the Brooklyn lines, where the opera- 
tion is notoriously careless. On the Manhattan ele- 
vated lines, considering their far heavier traffic, there 
has been a remarkable and most commendable freedom 
from accident — remarkable, because we doubt if there 
is any railroad system in the world, where trains, 
with a running speed between stations that rises at 
times to 30 miles an hour, are run under a headway so 
close, that in the rush hours there will be sometimes 
not over a car's length between two trains at the 
stations. The trains are not merely faster, but heav- 
ier; and were it not for the wonderful efficiency of 
the Westinghouse air brake, which was installed at 
the same time that the elevated railroads were elec- 
trically equipped, rear collisions would be a frequent 
occurrence. Tribute also is due to the motormen, most 
of whom are engineers carried over from the days of 
steam service; for it is evident that under a service so 
swift and crowded, a few moments' hesitation or ne- 
glect would precipitate a disaster. 

The recent accident at Fifty-ninth Street, on the 
Third Avenue line, resulted in the telescoping of two 
cars, and the death of the motorman. That a score of 
people were not killed and wounded is due to the for- 
tunate circumstance that the collision occurred at an 
hour when traffic was light. The immediate cause of the 
collision is a mystery; for it seems that after the acci- 
dent the controller and the air brakes were found to 
be in good order. An eyewitness claims that just be- 
fore the collision occurred, he saw the engineer of the 
second train gesticulating wildly, as if to warn people 
in the train ahead; but why he did not apply his 
brakes or turn off his controller is a question that is 
puzzling the authorities. In spite of the remarkable 
immunity from accident of the electrically-operated 
elevated lines, we are of the opinion that the trains 
should be operated by some, system of block signals 
of an automatic character, which, while it would allow 
two trains to be between the same two stations at the 
same time, would still automatically serve to shut off 
the current and apply the brakes should the trains ap- 
proach within less than say three train lengths of each 
other. To introduce a block signal system in which the 
blocks occupy the full length between stations, would be 
to cripple the capacity of the line, and indeed blocks of 
this length would not be necessary. At the speed at 
which the local trains are operated, it would be suffi- 
cient to divide the space between the nearer stations 
into two blocks, and that between the, more distant sta- 
tions into three blocks. To render the system fully ef- 
fective, there should be a trip provided at the danger 
signal, to automatically apply the Westinghouse brake, 
should a train run past the signal. It is gratify- 
ing to know that the Subway trains are to be oper- 
ated strictly on the block signal system; and the ex-, 
perience obtained by the company after a few 
months' operation of the Subway should render it a 
simple matter for them to install an automatic block 
signal adapted to the conditions that obtain on the ele- 
vated roads. 



road constructed, being under the impression that a 
great economy would be realized thereby over a road 
of the standard gage of four feet eight and a half 
inches. The engineers, who had reported in favor of a 
standard gage road, stated that the cost would be but 
little greater, and that with a road of standard gage, it 
■would be possible to have an interchange of cars with 
the main line, and freight could be shipped through 
from the plantations to the docks without any inter- 
mediate handling. This and other advantages were 
supposed to more than outweigh the very slight re- 
duction in cost obtained by building the road of narrow 
gage. Our correspondent could not understand that 
the narrow gage could cost so little less per mile than 
standard gage, as to render the saving entirely wiped 
out by the many limitations and disadvantages of the 
system. 

Now, the railroad engineers of the United States 
have had considerable experience, especially in Colo- 
rado, with narrow-gage roads, which have been tested 
for both freight and passenger, slow and high speed 
service, with the result that after a certain number of 
years of operation, it has been established that the 
cost of construction and the cost of operation are so 
slightly increased for a standard gage road, as to render 
it good policy, where there is any prospect of a rea- 
sonable amount of traffic, to build on the standard 
gage system. As regards construction, the mere sav- 
ing of eighteen .inches of width throughout the whole 
length of the line cannot be taken by a rough-and- 
ready method of calculation as insuring that the road 
can be built for onerthird less cost. As compared with 
the standard-gage road, the cost of location will be the 
same; the amount of contractor's plant which must be 
transported to the scene of the work will be about the 
same; there will be the same number of rails to the 
mile; the same number of rail joints, bolts, and spikes; 
and the same number of ties, although the latter, it is 
true, will be some eighteen inches shorter; there will 
be the same amount of equipment in the way of 
switches, signals, telegraph lines, etc., and the section 
gangs for the maintenance of the line must be approxi- 
mately of the same strength. It may be taken for 
granted that, except under very special conditions, 
it will be found advisable to build to standard gage. 

On the other hand, there is undoubtedly a great 
field open for the construction of light railways that 
are not intended to handle traffic of the amount, or 
at the speed, aimed at in the narrow-gage railroad; 
and we believe that as soon as some well-thought-out 
system of single-rail track and equipment is placed 
upon the market, and given practical demonstration 
under normal working conditions, we shall see a great 
development of this form of railway. 



ECONOMY OF NARROW-GAGE RAILROADS. 

We have recently received from a correspondent in 
the West Indies a letter asking for advice regarding 
the proposed construction of a branch railway to ex- 
tend through a somewhat hilly country into a region of 
plantations, the particular point upon which informa- 
tion was sought being the old question of the broad 
versus the narrow gage railroad. It seems that our 
correspondent was desirous of having a narrow-gage 



RESULTS OF THE GERMAN ANTARCTIC EXPEDITION. 

An interesting lecture was recently delivered before 
the Royal. Geographical Society of Great Britain by 
Dr. von Drygalski, of the German Antarctic Explora- 
tion, narrating some of the most important results 
achieved by that expedition. 

The German South Polar Expedition was absent 
altogether twenty-eight months, of which fourteen 
months were passed in the South Polar ice, ten months 
with operations in the South Atlantic and South Indian 
oceans, and four months with work and residence in 
the islands of the Indian and Atlantic oceans and at 
the Cape. The vessel "Gauss," although not a fast 
sailer, had proved a remarkably strong and seaworthy 
, ship, her lines being well suited to the conditions of 
polar work. 

Dr. von Drygalski explained the researches of the 
expedition in the vicinity of Kerguelen and Heard, 
on both of which the glacier development was discov- 
ered to be considerable. In the former region they 
stayed a month. A branch station was here establish- 
ed, for the purpose of carrying out terrestrial, mag- 
netic, and meteorological observations while they re- 
mained ill the Antarctic waters. After leaving these 
places, the great unknown lay before them, and they 
had to seek out the right course, which, in the almost 
complete lack of previous experiences, was practically 
a question of pure luck. He chose the Kerguelen 
route, for south of that part, between 60 deg. and 100 
deg. east of Greenwich, there lay before them an Ant- 
arctic region, where hitherto no serious advance had 
been attempted, and where were consequently con- 
cealed many debatable problems. They found a sea- 
board trending east and west just a little south of the 
Antarctic Circle, and consequently forming a bar to 
further progress southward. For a portion of the 
unknown space between Knox Land and Kemp's Land 
— a stretch of over six hundred miles — a land connec- 
tion was definitely established. 

Pushing southward, they came in view of land never 
before beheld, never before set foot on. All was ice- 
clad. The coast itself was a high vertical wall of 
ice, too steep to be approached, in whatever direction 
they turned their eyes. A landing on this icy barrier 
was out of the question, and the explorers accordingly 
resumed such operations as, in the absence of ice-free 
tracts, might lead to some conclusions regarding the 



substratum of the ice-cap — that was, the character of 
the land itself. 

The expedition now followed the coast westward in 
the direction of Kemp's Land, in order to see in what 
way was filled in the unknown gap between Knox and 
Kemp's lands. The ship soon became icebound, and 
remained fast for the rest of the twelvemonth. On 
the hummocks surrounding them, however, the expe- 
dition was able , to carry out even the most delicate 
observations without disturbances of the level. Fre- 
quent storms and gales raged, the ship feeling the 
shocks, and constantly heaving over under the fearful 
strain. Numerous expeditions on sleighs were made 
from this central point, which occupied altogether five 
months. Records were taken of the phenomena of mo- 
tion presented by the inland ice; stones were col- 
lected, lichens and mosses were also found; the nest- 
ing places discovered of one of the two species of 
stormy petrel in the Austral glacial sea. ■ Many inter- 
esting facts were brought to light, amply rewarding 
the great expenditure of five months' time and ef- 
forts. 

Suddenly, in January, 1903, the icebergs which had 
closely encompassed the "Gauss " began to drift north- 
ward, and on February 8 the ship was liberated by the 
ice suddenly breaking. 

The results of the expedition, Dr. Drygalski pointed 
out, could not be comprehensively surveyed until the 
whole material and copious collections, all of which 
had been brought in good condition, were classified and 
made accessible. It might, however, be already af- 
firmed that the "Gauss" expedition achieved every- 
thing in the region assigned to it that it was possible 
to accomplish in the time available. It had discov- 
ered a new land, and thereby cleared up an old con- 
tested question regarding .the nature and extent of 
the Antarctic continent for over ten degrees of longi- 
tude, certainly for about half of the debated region be- 
tween Knox and Kemp's Lands, and perhaps for the 
whole. At least for the actual determination of the 
westerly tract, observations were now at hand by which 
light might be shed on the specified question. An im- 
portant factor was the steep fall of the land down to 
a deep sea discovered by the explorers; important also^ 
was the structure of the land, which consists of old 
crystalline rocks; lastly, it was important to find that 
this margin of the continent was occupied by a volcanic 
formation, whose lavas contain molten gneisses, which 
had been forced up with them from the bedrock. The 
inland ice covering the continent presented a picture 
of our former Ice Age, and was undoubtedly the 
vastest glacial area now existing. 



THE CATALPA TREE. 

How a forest of extremely valuable timber may be 
grown in a score of years, and made a source of profit 
within six to eight years, will be demonstrated in an 
interesting exhibit at the World's Fair. 

This exhibit will be made under the auspices of the 
International Society of Arboriculture. John P. Brown, 
secretary and treasurer of the association, has con- 
sulted with the chiefs of departments at the World's 
Fair and has made all arrangements. 

That particular variety of the catalpa tree known as 
Speciosa will be the basis for this exhibit, and the 
great value and adaptability of this wood will be 
shown in all forms. The catalpa is indigenous to the 
Wabash bottom lands in Illinois and Indiana, but may 
be grown in any section of the United States. The 
tree is known nearly everywhere, but its great value 
is just beginning to be understood. Nearly every boy 
knows the tree because of the long and slender seed 
pod, which when dried burns much like tobacco, and 
is often known as the "lady cigars." 

It is the worth of the timber, and its marvelously 
quick growth, that is destined to solve the problem of 
future railroad building, and furnish a supply of lum- 
ber for all purposes. 

In the World's Fair exhibit a section of railroad will 
be built showing the adaptability of catalpa timber 
for ties. Old ties, that have been in use for thirty-two 
years, and not yet showing any signs of decay, will be 
shown. When it is shown that the average life of an 
oak tie is seven years, the catalpa's value on this line 
is demonstrated. There will be telegraph and tele- 
phone poles that have been in use as long, and fence 
posts will be exhibited that can be proven to have been 
in use for one hundred years. 

Not alone for these purposes is the wood of the 
catalpa valuable. A prominent Dayton, O., car-build- 
ing plant will exhibit a section of a palace car, all of 
the timbers of which, inside and out, are of catalpa 
wood. The timber possesses all of the requirements for 
such work, being strong and susceptible to a fine finish. 
After it has been placed in the finish of a palace car, 
it is often mistaken for oak, chestnut, or cherry. Fur- 
niture factories will also exhibit fine chairs, desks, 
and other furniture made from this wood. 

The Arboriculture Society's exhibit will not stop 
with showing the varied uses to which the lumber from 
the catalpa tree may be put, but it will show how the 
:atalpa forests may be grown anywhere within a very 
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few years. The seed are planted in good, rich garden 
soil, and in a short while they spring up. The young 
shoots should be transplanted within a year, for the 
roots reach out in every direction, and the best results 
are obtained from early transplanting. The trees 
should be set out in spaces of eight feet in either di- 
rection. The growth is exceedingly rapid, being uni- 
formly one inch in diameter for each year. At the 
end of the sixth year the trees have attained a diame- 
ter of six inches. Then it is best for the trees to thin 
them out, cutting down each alternate row, and then 
each alternate tree in the rows that remain. This 
leaves the trees standing sixteen feet apart. 

The trees that are cut may be used for posts and ties, 
and then the forest yields a fair return during the thin- 
ning process. "Pole ties" from oak trees are practic- 
ally valueless, because of the ' sap in the latter years' 
growth of the tree. The wood that contains the sap 
soon decays, and this contaminates the rest of the tim- 
ber. There is practically no sap in the catalpa, and 
"pole ties" from this wood last an indefinite number 
of years. 

After the thinning-out process, the growth of the tree 
continues at the uniform rate of one inch in diameter 
each year, and catalpa trees at eighteen years old often 
reach as high as one hundred feet, thus yielding a large 
return of splendid lumber. 

Among the, large railroad systems to recognize the 
importance of tree planting in order to guarantee a 
supply of ties for the future is the Illinois Central. 
At a point near Du Quoin, 111., two hundred thousand 
catalpa trees were planted three years ago, when Presi- 
dent Stuyvesant Pish became interested in the work 
of the Arboriculture Society. These trees are thriving 
now, and in a few years, when the thinning-out process 
begins, many of the ties in the Illinois Central Rail- 
road will be cut from this forest created in the heart 
of the vast Illinois prairie. The same road is planting 
similar forests in Mississippi, and contemplates the 
establishment of others. 



ILLUMINATION OF THE WORLD'S FAIR. 

BY KOBEKTUS LOVE. 

It was a rare occasion when first the bud of electric 
illumination at the World's Pair burst into blossom; 
and since that first night of informal rehearsal, every 
time that the lights have been turned on has been a 
rare occasion to those privileged to be present. Now 
that the public may enjoy this illumination each even- 
ing, the long-anticipated delight of the spectacle is 
being realized. 

It is best to see the illumination at first from a con- 
siderable distance. One should get his first glimpse 
of this magnified fairyland from the outside of the 
grounds, or at any rate from a point a mile or so away 
from the "main picture," which is the center of illumi- 
native features. The night should be dark, with 
neither moon nor stars visible, but free from clouds, 
so that the lights be not dimmed by the misty haze. 

Riding around a curve on a trolley car, or topping 
the brow of a hill, one suddenly becomes aware of 
something wonderful in the distance, a mighty bou- 
quet of light blossoming out of the darkness. For half 
a mile the flowers of light sparkle in the murk — clear, 
clean-cut, golden. The distance not only lends en- 
chantment to the view, but mellows the lights to a soft 
glow soothing to the ' eyes. One beholds, glowing 
through the darkness, long lines of little lights, broken 
here and there into fantastic designs. Now a huge 
•star breaks out, made of many lights. Yonder is circle 
after circle of gleaming brilliancies, far up in the sky. 
Still higher up is outlined a skeleton framework of 
lights, and you know that it is the illumination of a 
tower, though you see nothing whatever of the tower 
itself. 

Lower down are parallel rows of lamps, in parallel- 
ogram form, leading hundreds of yards horizontally 
and sixty or seventy feet perpendicularly, the perpen- 
diculars crossing the other lines at frequent intervals, 
and ending in circles and diamonds and squares and 
crosses. • You know that this is the outline of one, of 
the mighty exhibition palaces, but you see nothing of 
the building itself. A glorious archway in electric lights 
marks a main entrance, and overhead a curious ar- 
rangement of lamps suggests a gigantic statue or a 
mighty pediment of reclining figures, though there is 
nothing visible of the statuary staff. 

If you are familiar with the shapes of the buildings, 
you can distinguish one from another by these lights. 
The classic pillars on the colonnades of the Palace of 
Varied Industries flash themselves into fiery outline. 
The massive plyons at each end of the Palace of 
Transportation are heralded in the living language 
of the lamps. The Palace of Electricity is a gleaming 
telltale ghost of its own glories of architecture. 

Yonder, high up on Art Hill, rises in lines of lights 
converging to a common center, the illumination that 
marks Festival Hall and its wonderful dome, and just 
below are the great fountains and the Cascades, lead- 
ing down to the Grand Basin and the lagoons, which 
are spanned by bridges outlined in electric glow. At 
each side on the hilltop lights lead the vision along 



the Colonnade of States to the towering twin pavilions 
with their lesser domes flanking Festival Hall. 

Away down in the center of the bouquet of brilliance 
you behold a single flower rising above the rest, and 
you know that the name of this slender stalk is the 
Louisiana Purchase Monument. It is time now that 
you come nearer to the picture. As you approach, the 
darkness gradually melts from the vicinity of the little 
lamps, and you perceive the ivory-tinted exteriors of 
the huge buildings, glowing in the light of thousands 
of lamps. Stepping into the edges of the main picture, 
you are entranced by the scene. Lagoons and plazas 
and broad thoroughfares for promenade are made as 
bright as day. Thousands of people pass along the 
promenades, stand upon the bridges, or float in the 
many gondolas. 

■ » 4 m * * ■ 

DEATH OF HENRY M. STANLEY. 

Word has been received from England of the death 
on May 10 of that great African explorer and colo- 
nizer, Henry Morton Stanley. Following the lead of 
Livingstone, in relieving whom he first started to 
explore the "dark continent" in 1871, Stanley spent 
the best years of his life traveling through tropical 
jungles and tracing out lakes and rivers in the very 
heart of Africa, and to him is due the credit for solv- 
ing her most puzzling geographical problems. 

Stanley's life history reads like a romance. Born 
of Welsh parentage in 1841, his father, John Rowlands, 
dying when he was but two years old, the lad took 
to the sea at the age of sixteen, and worked his pass- 
age on a sailing vessel to New Orleans. Here he ob- 
tained employment from a merchant named Stanley, 




THE LATE SIR HENRY MORTON STANLEY. 

who befriended him, and whose name young Row- 
lands assumed in recognition of many benefactions. 
When the civil war occurred, he enlisted in the Con- 
federate army, and he was taken prisoner at the battle 
of Shiloh. He escaped, however, and returned to his 
Welsh home. The next year (1863) he returned to 
America, and joined the Federal navy. He served on 
the flagship "Ticonderoga," soon attaining the posi- 
tion of secretary to the admiral, and afterward; on 
account of great gallantry in swimming 500 yards 
under fire and fixing a line to a Confederate steamer, 
he was made an officer. After the war he left the 
navy, and engaged in work as a newspaper corres- 
pondent. In 1868 he accompanied the British expedi- 
tion to Abyssinia under Sir Robert Napier, acting as 
correspondent of the New York Herald. The follow- 
ing year the same newspaper sent Stanley on a trip 
through various countries of the East, and in Febru- 
ary, 1871, he left Zanzibar with two hundred men in 
search of Livingstone. On November 10 of that same 
year, he found Livingstone at Ujiji, on Lake Tangan- 
yika, in an almost helpless condition. After nursing 
him back to health, and making some explorations 
with him around the northern end of the lake, Stan- 
ley returned to Europe the following year. In 1873 
he went to West Africa, to report the campaign against 
the Ashantis. 

The death of Livingstone in Africa on May 1, 1873. 
and the interment of his remains in Westminster 
Abbey in April of the following year, made Stanley 
once more eager to attack the problems of the "dark 
continent." He was again sent out by the New York 
Herald and the London Daily Telegraph, and he left 
Bagamoyo, near Zanzibar, with 356 men (including 



three white men) on November 12, 1874. The first 
great work he accomplished was a boat survey of the 
shores of the . Victoria Nyanza. Following this he 
discovered Lake Albert Edward, and found it to be 
one of the head reservoirs of the Nile. He also found 
the Kagera, or Alexandra Nile, to be the main source 
of supply of Victoria Nyanza. In 1876 he sought in 
vain the outlet of Lake Tanganyika, as the level of 
this lake was then too low for water to flow through 
its outlet, the Luktiga, into the Congo. Although the 
expedition was greatly depleted by fever and smallpox, 
the intrepid Stanley traveled westward to Nyangwe on 
the Lualaba, which Livingstone and Cameron had visit- 
ed before, and then he determined to follow the river 
to its mouth. Fighting his way westward through 
tribes of ferocious cannibals, he succeeded in making 
the 1,500-mile trip on the river which, upon his ar- 
rival at Boma, August 9, 1877, he found to be the 
Congo. This was Stanley's greatest discovery, for he 
proved that the Lualaba and the Congo were one. 
The journey cost him his three white companions and 
170 porters, and he was exactly 999 days from the 
time he left Bagamoyo until he reached Boma. 

Early in 1879 Stanley again went to Africa, this time 
for the purpose of founding the Congo Free State, 
making treaties with the natives, and planting sta- 
tions on the Congo from Vivi to Stanley Falls, about 
1,300 miles up the river. 

Stanley remained five years in Africa this time, in 
order to accomplish his mission. He made treaties 
with 450 native chiefs, and in order to reach the 
upper part of the river, his native porters had to 
carry all his supplies and steamboats in sections for 
235 miles around the rapids. 

The great explorer made his final crossing of Africa 
during the two years from 1887 to 1889. This time 
he conducted an expedition in aid of Emin Pasha, the 
Governor of the Egyptian Soudan, who had been cut 
off by uprisings of the natives from communication 
with the civilized world. Ascending the Congo as far 
as its tributary, the Aruwimi, Stanley followed this 
river to its source, and then cut his way for months 
through well-nigh interminable tropical forests to the 
Albert Nyanza, which he Anally reached December 13, 
nine months from the time he started. So hard had 
been the journey, that 215 out of 389 natives that be- 
gan it with Stanley, perished on the way, while the 174 
that were left were mere skeletons. In April, 1898, 
Emin Pasha appeared at Stanley's camp on the shore 
of Albert Nyanza. The explorer then retraced his 
steps through the great forest, in order to bring back 
from the head of navigation of the Aruwimi, a detach- 
ment of men which he had left there. Taking with ' 
him the few he found alive, he fought his way through 
the 250 miles of jungles for the third time, and again 
joined Emin Pasha in January, 1889, and conducted 
him to Zanzibar. In this expedition Stanley made 
his second journey across the continent, and, besides 
discovering the extent of the great forest, the water 
connection between Lake Albert Edward and Albert 
Nyanza, and the snow-capped Ruwenzori mountain 
chain that separates them, he accomplished the main 
purpose of his expedition — the finding of Emin Pasha. 

Stanley's success with the natives in Africa was 
largely due to his patience, kindness, and tact. On 
account of these qualities, he was able to inspire con- 
fidence and win friendships readily. His planting of 
colonies on the Congo, and opening of this great high- 
way to trade, was one of his greatest achievements, 
while the previous tracing of this great river from its 
sources to its mouth — which is graphically described 
in "Through the Dark Continent" — was undoubtedly 
his greatest. The finding of Emin Pasha terminated 
his life of exploration. After returning to England, 
of which country he became a naturalized citizen in 
1892, he was made a Knight, and he devoted his time 
to writing of his travels. "In Darkest Africa," "My 
Dark Companions," and "Through South Africa" are 
the titles of some of his best-known later works. Sir 
Henry married Miss Dorothy Tennant, the artist, in 
1890. 

A movement is on foot to inter the body of the great 
explorer beside that of Livingstone in Westminster 
Abbey, and it seems to us that no more fitting place 
could be found than one beside that first great African 
missionary and explorer, whose work Stanley so large- 
ly completed. 

■♦ < * > »■ 

The industrial development of Brazil is likely to be 
greatly enhanced by the recent discovery of coal meas- 
ures in that country. The monthly bulletin of the 
International Bureau of the American Republics for last 
September reports that there has been discovered in 
Brazil, at a place called Cedro, in the township of Im- 
bituba, State of Parana, a great deposit of coal. The 
coal-bearing area extends over 3,000 hectares (7,000 
acres), and the samples taken from the upper strata 
were classified as "fat pit coal." These coal fields 
run through the center of Parana due north and south, 
and seem to be the continuation of the veins that 
traverse the States of Rio Grande do Sul and Santa 
Catharina. 
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THE DISTILLATION OF SEA WATER AT SUAKIM. 

BY OUR BEL01AN CORRESPONDENT. 

The Egyptian government has recently installed at 
Suakim, on the shore of the Red Sea, two very large 
plants, one for the distillation of sea water and the 
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first it Is heated by the steam coming from the sixth, 
and flowing to the condenser. In the second it is 
heated by the hot distilled water of the sixth, which 
also goes to the condenser. The feed water then 
passes into a heating coil arranged upon the bottom 
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from the first Separator. The same thing occurs with 
the following acting-parts of the apparatus up to the 
sixth. What then remains — about 25 per cent of the 
original volume — is removed by special pump. A 
large number of cocks and valves permit of regulating 





TWO VIEWS OF A SEXTUPLE SEA-WATER DISTILLING APPARATUS USED AT SUAKIM. 



other for the distribution of fresh water, not only for 
individual consumption, but also for the supplying of 
locomotives and steam generators. The plants were 
installed by the Mirrlees Watson Company, of Glas- 
gow, which had already done work of the same char- 
acter at Kossier, Camaran, Mombassa, and elsewhere. 
Each of the two installations is designed for the daily 
furnishing of 350 tons of pure water. Each pound of 
coal burned should produce 45 pounds of pure water. 

The distilling apparatus are of the well-known 
Yaryan multiple evaporation type. There are two sex- 
tuple-acting distillers, besides auxiliary and air pumps, 
surface condensers,, and feed-water heaters. Each ap- 
paratus is warranted to give a daily discharge of 350 
tons of potable water. The steam produced in the 
first part of the apparatus serves for partially heating 
the second, 
and so on. The 
pressures are 
40 pounds to 
the square 
inch in the 
first reservoir 
and 27 inches 
of vacuum in 
the last. Each 
apparatus i s 
provided with 
an independ- 
ent battery of 
boilers, a me- 
chanical salt 
water filter, 
and a series of 
filters for aer- 
ating the dis- 
tilled water 
before it is 
sent to the 
storage tanks. 

The salt wa- 
ter is drawn 
from . the sea 
by the circula- 
t i o n pump. 
During its 
passage 
through the 
tubes of the 
condenser, it is 
slightly heated 
and is then 
sent to a reser- 
voir, whence 
it is forced into 
the first and 
second heat- 
ers. In the 



of the last part of the apparatus, and afterward as- 
cends through analogous coils into the successive re- 
ceptacles, becoming gradually heated until it reaches 
the last, where it is exposed to the heat given off by 
the steam of the boilers. It passes thence into a spe- 
cial apparatus called a "lime catcher," which is heated 
directly by a coil coming from the boilers. All the 
impurities that have not been eliminated by cold fil- 
tration, deposit in the "lime catcher" upon a carbon 
filter. The water is now at its point of ebullition, and 
in this state it passes through the evaporating coils 
of the first-acting part of the apparatus. 

The hot water and the steam then enter the separator. 
The steam that is produced therein goes to the jacket 
of the second-acting part of the apparatus, where 
it is employed anew for evaporating the water taken 



the flow of the feed water into the various receptacles, 
so as to make the system as automatic as possible. A 
scaffolding is so arranged as to allow of easy access to 
all the parts and permit of the cleaning of the tubes of 
the receptacles. These latter are 3 feet in diameter 
and are provided with bronze tubes 3 inches in ex- 
ternal diameter, and 17% feet in length. The distilla- 
tion, it seems, may be employed conjointly with ma- 
chines for the production of pure ice. 




THE SCHNEIDER-CANET 3-INCH, RAPID-FIRE FIEtD GTTN, UPON WHICH THE LATEST RUSSIAN FIELD GUN IS MODELED. 



THE RUSSIAN ARMY AND ITS GUNS. 

Every year about 850,000 Russian youths reach the 
age of twenty-one, when they are liable to service 
either in the Czar's army or his navy. For twenty-two 
years thereafter they are either under military or 
naval training, or are subject to a call to arms. The 

g o v e rnment, 
however, i s 
quite lenient, 
and for one 
reason or an- 
other a large 
number of men 
are exempted 
from service. 
No clergymen, 
doctors, or 
teachers need 
serve. About 
220,000 men 
are annually 
taken into the 
navy or the 
active army, 
while the re- 
mainder form 
a vast reserve. 
The term of 
service varies 
i n different 
parts of the 
empire. In 
European Rus- 
sia the period 
of active serv- 
ice is five 
years; in Cau- 
casia, three 
years; and in 
Asia, seven 
years. The re- 
serve is form- 
ed of two divi- 
sions, the first 
being compos- 
ed mainly of 
those who 
have received 
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Russian General and staff. 



Russian Infantry, showing the Serviceable High Boots and Method of Carrying the Kit. 




Land Kilning Experiments. 



Russian Infantry in Marching Order. 
















Russian Cavalry Off-Saddled. 
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training in the active army, as well as all able-bodied 
men who have not received such training. These 
could be called upon for active service in time of 
war. The second division comprises all the able- 
bodied men who have served their term in the first 
division, and all others who, on account of ill-health, 
or the like, are exempted from active service. Special 
conditions exist in the case of the Cossacks: These 
fierce, war-like people are born fighters. Prom their 
very childhood they are trained to deeds of daring, and 
the whole people are looked upon by the government as 
a portion of the military organization. At the age of 
seventeen, military service begins at the Cossack post, 
and three years later this is followed by field service, 
which continues for from twenty to twenty-five years. 
The Cossacks are divided into three classes: First, the 
active soldiers; second, those on furlough with their 
arms and horses; and third, those on furlough without 
their arms and horses. The Cossacks are organized 
into eleven separate "voiskos," or corps, each "voisko" 
being obliged to clothe and arm its soldiers. 

Russia is divided into fourteen military districts. 
The army on a peace footing is estimated at 42,000 offi- 
cers and 1,000,000 men, and in war at 75,000 officers 
and 4,500,000 men, with half a million horses. There 
are 21 army corps, 213 infantry regiments, 114 regi- 
ments of cavalry, and 511 batteries of artillery. In- 
time of peace it is estimated that the infantry num- 
bers 710,000 men, cavalry 130,000 men, artillery 150,000 
men, engineers 42,000 men, besides 40,000 others in 
army service. The infantry is composed of 52 infantry 
divisions, 24 rifle brigades, 25 separate infantry bri- 
gades, 2 separate rifle battalions, 8 separate infantry 
battalions, 21 fortress regiments, and 12 fortress bat- 
talions. Each infantry division is composed of two 
brigades, each brigade of two regiments, each regiment 
of four battalions and each battalion of four compan- 
ies. An infantry regiment is usually composed, in 
time of peace, of 70 officers and 1,867 men; in time of 
war, the officers number 79, and the men 3,945. The 
cavalry is made up of 24 divisions, 5 brigades, 7 sepa- 
rate regiments, and 3 double squadrons; 2 divisions of 
guards, 17 divisions and 2 brigades of dragoons, and 6 
divisions of Cossacks. The cavalry is divided into four- 
and six-squadron regiments, the former comprising 32 
officers and 779 men in time of peace, and 30 officers 
and 673 men in time of war. The six-squadron regi- 
ments comprise 38 officers and 1,071 men in peace, and 
36 officers and 948 men in time of war. The artillery 
is composed of field, horse, guard, grenadier, and line 
brigades. In time of peace each field battery has four 
guns, and in war eight guns. Each horse battery has 
six guns both in peace and in war. Each mortar bat- 
tery has six guns. The engineers consist of 29 sapper 
battalions and 8 pontoon battalions. 

The Russian people are composed of the aristocracy 
and the common class; there seems to be no middle 
class. In no other European country is there such a 
gulf between the high and low classes of society. The 
officers are almost exclusively taken from the upper 
class, and the common soldiers from the lower class. 
The latter are a very slow, stolid, and ignorant lot, 
but they possess the merits of explicit obedience to 
their superiors and indifference to danger or death. 
Aside from this, owing to their splendid physique, they 
can endure great hardships, and are admirably adapted 
for long and difficult campaigns. 

In the last issue of the Scientific American we fully 
described the Russian small arms. We now devote 
some space to a description of their artillery. 

As a result of the experiments made between 1898 
and 1900 with different rapid-fire guns, the Czar has 
adopted the 3-inch rapid-fire gun of the type of 1900, 
devised by Gen. Engelhardt and constructed by the ' 
Pontilov establishment. The manufacture of this ma- 
terial, however, has been submitted to some delays, so 
that, up to the present, but three batteries of it have 
been constructed. 

The gun is provided with a rapid-closing breech- 
block of the screw type which operates in a single mo- 
tion. It is mounted upon a small cradle, which, after 
a shot has been fired, recoils about 36 inches upon the 
slides of the carriage. The live power of the recoil is 
absorbed by a hydraulic brake and a recuperator 
formed of a series of rubber buffers. The recoil of the 
carriage is prevented by a rigid trail-spade. The car- 
riage is capable of sliding upon the axle, and thus per- 
mits of direct pointing when the spade is inverted in 
the ground. The Russian gun fires about fifteen shots 
a minute. 

The shrapnel of this gun weighs 14.4 pounds, con- 
tains 260' balls of 160.5 grains each, and is provided 
with an aluminium double-acting fuse of 9 ounces. It 
forms a cartridge with the charge of smokeless powder 
and is fired with an initial velocity of 1,928 feet. The 
weight of the carriage is 4,145 pounds. In battery, the ■ 
caissons are arranged alongside of the guns, as in the 
French artillery. 

In addition to the three rapid-fire batteries, of which 
we have just spoken, the Russian campaign artillery 
comprises: (1) Light horse batteries of 3.4-inch guns; 
(2) heavy horse batteries of 4-inch guns; and (3) mor- 



tar batteries of 6-inch guns. There are also mountain 
guns. 

The 3.4-inch accelerated fire gun is of steel and has 
its origin in the slow-fire gun of the types of 1877 
(Krupp) and 1879 (Oboukov). The improvements in- 
troduced in 1895 by Gen. Engelhardt have made of it 
an accelerated-fire gun, capable of firing from 5 to 6 
shots a minute. The barrel, properly so called, is iden- 
tical in both the light and horse batteries, except that, 
in the latter, it is a little shorter. It has a movable 
chamber consisting of a thin tube driven into and se- 
cured in the barrel in a cold state. It was originally 
constructed with the Krupp wedge breech mechanism, 
but has since been provided with the Bange screw ar- 
rangement. 

In 1895, the pointing devices (rack breech-sight and 
Broca muzzle-sight) were placed in front and upon 
the side of the barrel. The object of this arrange- 
ment was to expose the breech during the loading, and 
consequently to increase the rapidity of firing by per- 
mitting of pointing during the loading. 

The carriage (Engelhardt type of 1895), upon which 
the barrel is mounted, permits of checking the recoil 
without undue strain on the~parts through a trail-spade 
provided with an elastic joint. This spade, which is 
jointed to the trail through the intermedium of two 
rods, is connected with the stock by a combination of 
two jointed rods. Upon the posterior rod are strong 
rubber buffers separated by thin metallic disks. These 
buffers are held at the rear by a plate screwed to the 
end of the rod and bearing in front against the back 
face of the shoe. When the shot is fired, the piece re- 
coils, the trail-spade enters the ground, and the car- 
riage continues its recoil in causing the spade to pivot 
around its bearing point. During this rotation, the 
spade compresses the buffers, which, expanding after 
the recoil, bring the gun back to battery. In order that 
the carriage may not be submitted to an excessive 
strain through the recoil, rubber buffers are interposed 
between the axle and the body. Besides, in order to 
permit of pointing in direction when the stock is ren- 
dered immovable by the spade, there is added to the 
carriage an arrangement that permits of displacing the 
latter upon the axle. What especially prevents this 
gun from being a rapid-fire one is the rising of the 
piece during the firing. Such rising, however, has been 
notably reduced in the new 3-inch gun. 

The 3.4-inch gun fires 15-pound projectiles with a 
charge of smokeless powder and an initial velocity bor- 
dering upon 1,410 feet, such projectiles being a shrap- 
nel with rear charge, a case-shot and. an explosive shell. 
The fuses are double acting and graduated for time. 
The weight of the carriage is 4,160 pounds. 

The 4-inch heavy gun is destined to disappear as soon 
as the rapid-fire gun is put in definitive service. It is 
very heavy (4,840 pounds), and would, at the most, be 
adapted only for the heavy artillery of the army. The 
gun is of steel of the 1877 type (Krupp) or of the 1879 
(Oboukov), these two types differing only in the ar- 
rangement of the jacket that covers the tube. It is 
provided with a wedge breech-block of the Krupp type 
and is mounted upon an elastic carriage of the Engel- 
hardt type of 1877. At the moment of firing, the car- 
riage displaces itself 2 inches with respect to the axle, 
by compressing rubber buffers that deaden the shock. 
This arrangement has permitted of the addition of a 
trail-spade for checking the recoil without excessive 
strain on the carriage. 

The initial velocity is 1,225 feet, and the 26-pound 
projectiles fired are a double-walled shell with percus- 
sion fuse, a shrapnel with a rear charge and a case- 
shot with double-acting fuse. 

The 6-inch mortar used for high-angle firing was 
adopted in 1886, as the result of ideas that were mate- 
rialized after the Turko-Russian war of 1877-78. It is 
the first of the short army pieces that the majority of 
the powers have constructed. The barrel, which is of 
steel, is of the Oboukov type, with wedge breech 
mechanism. The carriage is original. Between its body 
and the axle there are two rubber buffers as in the 3.4- 
inch gun. These buffers, which stand almost vertically 
en route, serve as suspension springs during a march 
and of elastic bands in firing. Under the body of the 
carriage are suspended two ground-brakes connected 
by a cross-piece. Each of these consists of an upper 
part forming a piston and of a lower one forming a 
pump chamber, and of "intermediate rubber buffers. . 
When the shot is fired, the carriage recoils upon the 
axle by compressing the axle buffers. The brakes, de- 
scending with the carriage, rest upon the ground, and 
their pistons compress the corresponding buffers. These 
parts then, in the absence of trail-spades, support the 
entire stress of the recoil. 

Despite its caliber, this weapon, which is thin-walled, 
is not heavy, the weight being 1,800 pounds in the piece 
in battery, and 4,300 in the horse-drawn piece. But its 
range (10,495 feet) is short as compared with the 
ranges at present obtained. With a maximum initial 
velocity of 720 feet, it throws a 68-pound shrapnel, a 
62-pound fougade shell containing 13 pounds of meli- 
nite, and an "illuminating shell." This latter, due 
to Capt. Nilus, is adapted to illuminate the sites of the 



enemy at night long enough to permit of pointing. 

The mountain gun is old, and presents no interest. 
The same is the case with almost all mountain guns, 
the various powers having begun the transformation 
with campaign guns. The piece is of a caliber of 2.5 
inches and weighs 214 pounds. It is mounted upon a 
carriage weighing 334 pounds. There are both mounted 
and horse-drawn mountain batteries. 

Eight batteries of four Maxim machine guns of 
0.275 inch (the caliber of the Russian gun) were, in 
1900, formed in Siberia. Each ■ of these comprises 1 
captain, 2 lieutenants, 7 non-commissioned officers, 50 
men and 22 horses, and an ammunition supply for 5,850 
shots per gun. The machine guns are drawn by moun- 
tain artillery fire-carriages, and each of them carries 
1,350 cartridges upon loading-bands. The supply of 
ammunition is contained in four two-wheeled carriages, 
with 4,500 cartridges to each. In addition, the battery is 
provided with six two-wheeled service carriages. Some 
of these batteries of machine guns participated in the 
operations in China, particularly in the engagements 
at Tien-Tsln. Since then, five companies of machine 
guns have been created by a ukase of March 23, 1901, 
and apportioned to four divisions of infantry of Europe 
and to one brigade of chasseurs of Siberia. 



Engineering Notes. 

The huge one-span arched steel bridge which is to 
carry the Cape to Cairo Railroad across the waters of 
the Zambesi River, just below the .Victoria Falls, will 
shortly be swung into position. This bridge will be 
the highest in the world, with a main span of 500 
feet. The materials used in the construction of the 
bridge are to be transported from one bank to the 
other across the gorge by an ingenious method devised 
by the engineers of the scheme, Sir Douglas Fox and 
Partners. About 40,000 tons of plant will be carried 
across the river at a point where the banks are over 
600 feet apart, and this will be effected by means of 
an electric cableway. There will be little manual 
labor required, merely a few men for driving the elec- 
trical machinery, which will do all the hauling. The 
plant was built at Darlington, in England, and, after 
a thorough test at the maker's works, was shipped to 
South Africa. 

The Aeronautical Institute of Great Britain pro- 
poses to carry out in the latter part of this year a 
series of trials with screw propellers designed for 
aeronautical purposes. The trials are to be held in 
London, in some convenient building of suitable size 
so as to secure immunity from interference by varia- 
tions in the force and direction of air currents. The 
method of testing the propellers is to attach them to 
a motor provided with a carriage of known weight, 
which will be driven by the propellers along wires or 
rails. The run will be as long as possible, and it is 
hoped in this way to secure valuable kuowledge of 
the action of propellers, which cannot be gained by 
any other than a straightaway test such as this. It 
is proposed at first to test only rotary propellers and 
those up to about four feet in diameter. For this 
purpose, the Aeronautical Institute will provide a 
motor of from one-quarter to one-third horse-power, 
together with all the other necessary apparatus except 
the actual propellers, which will be supplied by those 
desirous of participating in the tests. Silver and 
bronze medals are to be awarded to the successful 
competitors. 

While the longest ropes are used for haulage pur- 
poses, some of the most interesting data in connection 
with wire ropes are obtained in connection with their 
use for hoisting purposes. Hundreds of thousands of 
lives are literally each day hung by a small wire thread 
as the men are lowered into, and hoisted from, the 
bowels of the earth, and in many cases the only means 
of communication between the surface and the under- 
ground workings, which are from a few feet to a mile 
in depth, is by a comparatively small hoisting rope. 
Think of hanging from the end of a cable only a few 
inches in diameter and a mile long and being hoisted 
at a rate which is faster than that of the average rail- 
road train, and some idea of the hoisting problem can 
be gained. To the honor of the wire-rope manufact- 
urers it must be said that very few shaft accidents 
are due to the breaking of the rope, excepting where 
the cage is overwound and unwarranted demands are 
made upon the rope, or which are traceable to false 
economy on the part of the users of wire rope. No 
part of a mining plant is more carefully inspected and 
watched than the hoisting rope, and very few mine 
managers will take any unnecessary risks in the hoist- 
ing of men. The skill of the wire-rope maker is 
taxed to the utmost to provide ropes for hoisting from 
great depths. To make a rope of practicable size that 
will be sufficiently flexible and that will bear even its 
own weight, is no mean problem, for in such cases the 
weight of the rope is often much more than the ma- 
terial lifted. Hence we have taper rope intended to 
give a varying section dependent on the amount of rope 
off the drum or reel. — Mines and Minerals. 
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Cause and Treatment of Consumption. 

To the Editor of the Scientific American: 

Medical science claims that the presence of the 
tubercle bacillus in the lungs is the fundamental cause 
of phthisis, or consumption. 

After several generations of study and experiment, 
the medical profession of the entire world have finally 
come to the conclusion that this disease is not amenable 
to drug treatment; they seem to have directed their 
attention to discovering some means of destroying the 
life of the germ in the lungs, in place of removing 
certain fundamental causes which make it possible 
for the germ to exist there. The fact that so little 
progress has been made in the treatment of the dis- 
ease, would indicate that some of the important condi- 
tions of causation have hitherto been overlooked. 
Some modern medical writers claim that malnutri- 
tion is the cause of phthisis, but people suffer from 
malnutrition, in a severe form, and yet do not have 
phthisis; in fact, they could not have it unless they 
had some unhealthy lung tissue especially suited to 
the development of this germ. 

The tubercle bacillus requires an unhealthy tissue 
and a certain amount of moisture to favor its develop- 
ment, and the lungs are most frequently infected be- 
cause they are seldom fully developed. This is due to 
the fact that the apex or top of the lung is seldom 
filled with air, and consequently the tissue in that part 
of the lung becomes weak and unhealthy — usually the 
result of improper breathing. When this microscopic 
vegetable germ becomes established in the unhealthy 
or diseased tissue of the lungs, no drug has yet been 
discovered which will stop its rapid growth. Un- 
healthy tissue is absolutely necessary for its develop- 
ment. A person with active, healthy lungs can inhale 
these germs, and will experience no harm from them. 
The facts herein described explain the leading and 
fundamental causes, which become operative when 
other concomitant and requisite conditions are pres- 
ent. 

It is not the germs which make all the trouble (they 
are only an accidental condition — merely like a scav- 
enger that lives on diseased tissue) ; they are only 
active because of a weak condition of the tissues, 
resulting from various causes. Of course, phthisis 
could not exist without the germ; neither could the 
germ exist without the unhealthy tissue to favor its 
development. The unhealthy tissue in the lungs could 
not exist unless there was a cause for it, which condi- 
tion usually results from an undeveloped state of the 
lungs, although the same condition could be caused by 
an attack of pneumonia, or grippe, and from other 
causes. Even if the germ has the unhealthy tissue fav- 
orable for its development, the disease can progress but 
little, unless the vital force of the patient has been 
greatly impaired, as a result of mental or nervous 
strain. Therefore, the disease cannot he caused by the 
germs, unless the necessary accompanying conditions 
are present. The germ, therefore, is only one factor 
in the cause; the leading fundamental cause being the 
condition of the mind, which made it possible for the 
patient's vital force to become so reduced. It is this 
phase, or condition of causation, which has hitherto 
been overlooked; and accounts for the unsatisfactory 
results experienced in the treatment of this disease. 

I do not claim that the condition of the mind rep- 
resents the direct cause of phthisis, but it is, without 
any doubt, the fundamental and most important condi- 
tion to be considered in the treatment of this disease. 
Phthisis is made possible on account of the weakness 
of the motor and other nerves of the lungs; also of the 
heart, stomach, and any other internal organs which 
have to do with the proper digestion and assimilation 
of food. As all the motor and other nerves are con- ' 
trolled entirely by the mind, we must look there for 
the leading fundamental trouble. If anything goes 
wrong with the engine or motor power of a large 
manufactory, so that it does not run in perfect smooth- 
ness, or rhythm, the uneven motion is transmitted 
to every machine in the entire establishment; and 
if the motor is allowed to continue running out of 
balance, it will soon be worn out and ruined. Now, 
the mind is infinitely more sensitive and power- 
ful than any machine motor, and if it has full con-. 
trol of all the nerves in the body, then when it be- 
comes overstrained or excited through worry, fear, or 
irritation of any kind — either from physical or men- 
tal causes — it will te thrown out of perfect balance, 
or rhythm, and this disturbance will extend through 
the entire nervous system. If this strain, or irrita- 
tion, is continued for some time, the mind becomes 
correspondingly weakened and loses its power over 
the body, and subsequently all the nerves become sim- 
ilarly affected, and are unable to perform their normal 
functions. 

When the mind is depressed or excited, the action 
of the heart is correspondingly changed, and the stom- 
ach and other digestive organs are affected in the same 
way; thus preventing the proper digestion and assimi- 
lation of food, producing, in time, malnutrition, which 
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accounts for the emaciation which usually accom- 
panies this disease. The motor nerves of the lungs also 
become weakened, and make it impossible for them to 
expel the tuberculous matter which has already col- 
lected, and which continues to collect with great rapid- 
ity for the same reason. With a weak heart, which 
cannot keep up a proper circulation of the blood, and 
a weak stomach and digestive organs, which cannot 
digest and assimilate the food properly, and weak 
lungs, which have not sufficient power to expel the 
tuberculous matter, it is no wonder that the pus col- 
lects there and the germs multiply, and the patient has 
■ an increased pulse and temperature. 

Recent tests have demonstrated the' fact that when 
the real, causes are corrected, and the action of the 
heart is increased by a proper massage treatment, the 
pulse and temperature are very quickly reduced to 
normal, and will continue to remain so, notwithstand- 
ing the fact that the lungs continue to retain large 
quantities of tuberculous matter for some time after- 
ward. The pulse and temperature will seldom rise 
again, unless caused to do so by some mental worry 
or disturbance. Nature will afterward take care of 
the tuberculous matter remaining in the lungs, just 
as soon as the motor nerves and tissues of the lungs 
have acquired sufficient strength to expel it. 

The treatment of phthisis is, of course, the most 
important subject to consider. The environment, and 
conditions of the disease in different patients, are so 
variable, that no single treatment can be specified for 
all. The following suggestions will answer for most 
cases, and are especially recommended for patients 
suffering from the disease in an advanced stage. 

It has always been truly stated that this disease 
was incurable, on account of the patient not having 
sufficient vital force or nervous energy to resist it. 
Such being the case, the matter of first, importance Is 
to retain all the nervous strength the patient now 
possesses, and cut off every influence which could pos- 
sibly reduce it. Every person understands that if he 
spends more money than his income, financial dis- 
tress will surely follow; but most people waste their 
nervous energies with the utmost extravagance, and 
then seem surprised that they should experience any 
nervous weakness as a result. 

When a motor machine does not run properly, the 
first thing to be done is to put every part of it in per- 
fect balance, so that it will run smoothly. The same 
rule applies to the human body. When the mind, 
through mental irritations, is thrown out of balance, 
then the whole body is correspondingly affected, and 
the first thing to do is to restore it to a rhythmic 
condition. To do this, the patient must be taught how 
to think, breathe, and act in a rhythmic manner. 

Some physicians have met with most pronounced 
success in treating incipient cases of phthisis by deep, 
rhythmic breathing. This favorable result is not due 
entirely to the fact of opening the air cells and intro- 
ducing fresh air into the lungs, but to the additional 
fact that the patient, in breathing rhythmically, ac- 
quires the habit, more or less, of thinking and acting 
in a rhythmical manner, which gives great rest to the 
mind and all the nerves of the body. If the patient 
is suffering from the disease in an advanced stage, 
he should be given a large, sunny room, and the 
windows should be kept wide open, both day and 
night. He should be carefully instructed as to the 
real cause of his condition, and it should be impressed 
fully on his mind that his recovery will depend largely 
on his own individual efforts to control his thoughts 
and mind, so as to eliminate the elements of worry, 
fear, anxiety, or anything which will irritate the 
mind or waste his nervous energy. He should be 
taught how to practise slow, deep, rhythmic breath- 
ing. He should not commence by counting slowly 
six or eight- for each inhalation or exhalation, because 
he may not at first be strong enough to do so; 
but instruct him to count as many as he can and 
breathe with perfect ease, and then continue to in- 
crease the number as his increased lung capacity and 
strength will permit. 

Members of the family should not ask him how he 
feels; and if he coughs, should make no remarks about 
it whatever — if he wants to cough, let him do so peace- 
fully; it is a necessity, and he cannot help it. Do 
not allow well-meaning but ill-advised people to tell 
him about their own troubles, or those of their friends 
— he has troubles enough of his own to consider. Ex- 
clude all visitors who would be liable to excite or irri- 
tate him in any way. Do not urge him to take a walk on 
some fine, sunny day — let him have the fresh air and 
sunshine without active exercise; it will be time enough 
for him to take a walk when he has recuperated his 
physical and nervous strength sufficiently to do so 
without experiencing any reactionary weakness after- 
ward. Massage treatment will make up for lack of 
exercise. Save his physical and nervous strength in 
every way possible. Many patients are kept in a con- 
tinual state of worry about their pulse and tempera- 
ture, and therefore it is best to ignore that condition 
as much as possible, especially when in the presence 
of the patient. 



403 



In addition to these suggestions, the proper kind of 
massage treatment will be found of great value in as- 
sisting the heart to do its work, and in promoting the 
proper circulation of the blood. 

Limited space will not allow an extended description 
of massage treatments especially suited for this dis- 
ease, but, in all cases, the massage manipulation should 
be given firmly and in perfect rhythm, but very slowly; 
no strokes should be given on any part of the body 
more rapidly than the normal pulse rate. If strokes, 
with a heavy pressure, are made more rapidly than 
the normal pulse rate, then an abnormal pressure is 
produced on the walls of the veins and arteries, which 
will cause additional congestion, and consequent irri- 
tation of any inflamed parts of the body. In order to 
cure phthisis, it is of the utmost importance that the 
mind be relieved of all irritations. In some cases, 
even a painful tooth is sufficient to irritate the mind 
and cause it to be out of rhythm, not that any single 
irritation will do so much harm, but the combination 
of a number of mental or physical irritations is suffi- 
cient to cause the condition which makes phthisis pos- 
sible, and also prevents its cure. 

Always remember that what the patient needs most 
is perfect quiet and rest for the mind until it can re- 
cover its normal strength and be able to fulfill its 
natural functions. 

If the medical profession will direct their skill and 
energies to the treatment of this disease, on the lines 
herein described, their efforts will soon result in the 
discovery of new truths and new treatments; and in 
a comparatively short time, consumption will be con- 
trolled and cured as easily as any other disease. 

New York, May 12, 1904. Cyuds L. Topliff. 



A Radium Clock. 

A radium clock, which will keep time indefinitely, 
has been constructed by Mr. Harrison Martindale, of 
England. The principle of this apparatus is simpliuity 
itself, the registration of time being made in two- 
minute beats, while its function is to exhibit the dis- 
sipation of negatively-charged alpha and beta rays by 
radium. The clock comprises a small tube, in which is 
placed a minute quantity of radium supported in an 
exhausted glass vessel by a quartz rod. To the lower 
end of the tube, which is colored violet by the action 
of the radium, an electroscope formed of two long 
leaves or strips of silver is attached. A charge of 
electricity in which there are no beta rays is trans- 
mitted through the activity of the radium into the 
leaves, and the latter thereby expand until they touch 
the sides of the vessel, connected to earth by wires, 
which instantly conduct the electric charge, and the 
leaves fall together. This simple operation is re- 
peated incessantly every two minutes until the radium 
is exhausted, which in this instance it is computed will 
occupy thirty thousand years. 

Death of Prof. Maxwell Sommcrvlllc. 

Prof. Maxwell Sommerville, of Pennsylvania Uni- 
versity, died recently in Paris at the age of seventy- 
five years. He was a well-known glyptologist. 

He spent forty-eight years wandering about the 
earth and trafficking with the inhabitants of the most 
out-of-the-way places in his quest for rare gems, 
cameos, intaglios, and specimens of lapidaries' art 
of historical value. His collection in the archaeological 
museum of the University of Pennsylvania is consid-' 
ered the largest and finest in the world. He also cre- 
ated and installed in the museum the Indian Hindoo 
museum and Buddhist temple, of which a description 
will shortly be published in the Scientific American. 



The Current Supplement. 

Striking pictures and a well-written, authoritative 
account of the Ogden-Lucin cut-off of the Southern Pa- 
cific Railway open the current Supplement, No. 1481. 
The engineering work described is one of the most im- 
portant feats in railway engineering to which the West 
can point. A combined gasoline motor and electric gen- 
erator for railroad traction is a railway novelty de- 
scribed by the English correspondent of the Scientific 
American. Submarine navigation is the title of an 
article which briefly reviews a most important develop- 
ment in modern naval warfare. "The Soldering of 
Metals and the Preparation of Solders and Soldering 
Agents," is the title of an exhaustive discussion. 
Emile Guarini writes an instructive review of some 
interesting experiments with the mercury arc. Dr. 
Gustav Eisen writes on the fig and its history. 



Recently Dr. Macdonald, of Mombasa, East Africa, 
encountered a puff adder, which is one of the most 
deadly snakes/' He discharged Ms rifle at it and killed 
it. He took the body to the hospital verandah, and, 
finding it to be a male, returned to the spot to search 
for the female, but without success. A few nights 
later, however, while sitting on his verandah, the 
doctor espied the snake he had been seeking, and fired 
at her. Afterward no fewer than ninety-one young 
adders were found scattered on the ground, and had 
all been killed by the shot fired at the mother- 
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THE MANUFACTURE OF MEN'S CLOTHING ON A LARGE 
SCALE. 

That Thomas Carlyle should have used "clothes" 
as a peg on which to hang the inimitable essays in 
"Sartor Resartus," dignified what otherwise might be 
considered as a rather dull and dry subject. He says: 




The Acid Test for Wool. 

"The hand is ever guided on by mysterious operations 
Of the mind. In all his Modes and habilatory endeav- 
ors, an Architectural Idea will be found lurking. His 
body and the cloth are the site and materials whereon 
and whereby his beautiful edifice of a person is to be 
built." With all Carlyle's alleged wisdom concerning 
clothing, we doubt very much if his researches ever 
produced so much real knowledge as can 
be gained by a morning spent in a great 
clothing manufactory. It will be news 
to most readers to know that some 
clothes are designed by a technologist, 
that the anatomy of a coat is most com- 
plex, that the weight of articles carried 
in the pocket is carried from the shoul- 
der by a sustaining member, that a suit 
passes through one hundred and forty 
hands in course of manufacture, and 
other things equally interesting. Ready- 
to-wear vs. custom-made clothing has 
been the subject of millions of debates. 
It is the object of the present article 
to show how a ready-to-wear garment 
can be designed and "built" with thou- 
sands of others, and still continue to 
have in a marked degree those distinc- 
tions which go to make up the garments 
tailored by the custom merchant. We 
have selected for the purpose of illus- 
tration the plant of A. B. Kirschbaum & 
Co., of Philadelphia, which offers pecu- 
liar advantages as being 
the largest in the world. 
This factory is also in- 
teresting on account of 
the peculiar construction 
of the building, whereby 
the health and safety of 
the wage-earners are con- 
served. The building is 
located on Broad Street, 
opposite the Ridgway Li- 
brary, and is entirely iso- 
lated on all sides, so as 
to give the best of light, 
which is so essential in 
this industry — no artifi- 
cial light being necessary 
under normal conditions. 
The building is four hun- 
dred feet long and is six 
stories in height, with a 
basement having a ceiling 
seven feet above the 
street level. Natural 
light is secured through 
hundreds of windows of 
ribbed prismatic glass. 
Goods are received and 
goods are shipped with 
the aid of a private rail- 
way switch. Every sani- 
tary precaution has been 
taken to safeguard the 
health and comfort of the 
workers. For example, 
weekly fire drills are 
held, and the protection 
against fire is of the best 
possible description. In 



case of a conflagration on any floor, the fusible plugs 
would burn out and fire doors would close automat- 
ically, protecting the elevator shafts. The staircases 
which lead from floor to floor are entirely outside the 
building, which would prevent any draft in case of 
fire. The Are escapes are in a separate tower with 
walls ten inches thick, readily accessi- 
ble from any floor. Automatic sprink- 
lers are provided at every portion of 
the plant, and the number of stand- 
pipes is unusual. 

The workers are dismissed at the 
noon hour in two shifts, so that the 
lunch room may not be unduly crowded 
at one time. If this department pays 
its expenses, the company is satisfied. 
All workers on entering the establish- 
ment leave their hats and outside gar- 
ments in lockers. On the whole, it 
would be difficult to see how any 
branch of manufacture could be car- 
ried on on more wholesome lines. 

The manufacture of ready-to-wear 
clothing is of comparatively recent 
date. The industry started in 1835. At 
first almost all the clothing was made 
to supply the trade in the South and 
West. Gradually the wholesale houses 
began to manufacture better grades of 
ready-to-wear clothing. Prom this ob- 
scure beginning has grown the present 
enormous industry. Such a growth 
was rendered possible only by the introduction of 
labor-saving machinery; notably the sewing machine 
and the cloth-cutting machine. Many factories simply 
cut the cloth and give out the goods and trimmings 
in bulk to workers who labor in unsanitary work- 
shops often located in tenements. It stands to reason 
that clothing made in light, airy rooms will be less 



susceptible to contamination. In the Kirschbaum 
plant the clothing never leaves the building, and is 
therefore subject to inspection at all times. 

A designer in a wholesale clothing house is what we 
almost might term a "general." He is responsible for 
style, fit, and finish. All the creations or modifications 
in garments are made or passed upon by him. No one 
city or master-designer can set the fashions, but a com- 
bination of them can. Style and the subsequent de- 
velopments as to sizes are in his hands. He is a cre- 
ator, his minute touches may make or unmake a style, 
it may be only the turn of a collar or the cut of a lapel. 





Slaking the Patterns. 




ClGth Examining: and Measuring. 
THE MANUFACTURE OF MEN'S CLOTHING ON A LARGE SCALE. 



Cooling the Cloth. 

The sartorial artist is not bound by hard-and-fast rules, 
but by his careful assimilation of exact information he 
is able to forecast the styles. In the plant which we 
are describing, the head-designer works in a "studio," 
and his approximations to the human figure are based 
on living models at his disposal. His systems are 
really based upon those relating to engi- 
neering. He obtains a base line, and 
from this develops the various sizes 
mathematically. This results in econ- 
omy both as to labor and material. His 
workroom is one of the most confidential 
in the establishment, and is naturally 
one which is usually closed to visitors. 

The cloth is bought from samples, and 
when the goods are received they are 
not only compared with the sample, but 
each piece is submitted to physical and 
chemical tests. A small sample is 
taken from the bolt, and is inserted into 
a pair of jaws, which can be tightened 
so that a firm grip is maintained at both 
the top and bottom of the sample which 
is being tested. Means are provided for 
separating the jaws until the cloth 
breaks — a dial indicates the breaking 
strain, which varies according to the 
weight and quality of the fabric. Cloth 
which cannot endure a tensile strength 
test of thirty pounds to the square inch 
is almost useless in cloth- 
ing manufacture; it is 
nothing unusual to find 
even a flannel which will 
not be ruptured until the 
one-hundred-pound limit 
is reached. The sample 
is then submitted to the 
"wool-test," in order to 
And out if there is an ad- 
mixture of cotton. It is 
subjected to a hot solu- 
tion of caustic potash. 
The animal matter, or 
the wool, boils out, leav- 
ing the cotton, or vege- 
table matter, as a resi- 
due. The acid tests are 
used for determining the 
quality and permanence 
of the dye; sulphuric, 
nitric, and hydrochloric 
acids are employed. Sam- 
ples are also dated, num- 
bered, and exposed to 
light and air for months. 
It is owing to such thor- 
ough tests that the integ- 
rity of the future gar- 
ment can be guaranteed. 
A special balance scale 
is used, which shows the 
exact weight of every 
yard in the bolt, and the 
weights are computed in 
"ounces to the yard." 
There is hardly a piece 
of cloth that has no im- 
perfection, and it must 
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Patterns Removed, Showing: the Layout. 



chine consists of a steam box for the diffu- 
sion of steam. The cloth passes over the 
box as it is reeled, and is wound on a per- 
forated cylinder, also filled with steam, 
which is allowed to permeate the roll of 
cloth. Every piece of woolen fabric shrinks 
from two to four yards in the sponging pro- 
cess. This removes the mill gloss, and 
serves to finish the material for a non-shrink- 
able garment. The warm and moist roll is 
then placed in a rack, and is allowed to cool 
for some twenty-four hours. The cloth is 
then folded and rolled by a special machine. 
We now have a double piece of cloth about 
46 to 48 yards long and 28 inches wide. This 
folding is very essential, in order to insure 
a better match in the garment, and is es- 
pecially necessary in blues and plaids. Be- 
fore the goods go to the cutter, they are laid 
on tables in lots of two to one hundred 
pieces, and each piece is compared in shade, 
so as to give the customers uniform shading 
in every style, regardless of the quantity 
bought. 

The cloth is now taken to the cutting 
floor, where it is unrolled on immense tables 
Covered with linoleum. Only one piece of 
Cloth may be unrolled at a time, or fifteen 
or sixteen pieces may be superimposed. The 
cutter now takes the pressboard patterns, 
and arranges them with such cunning that 
a uniform shading is attained and no cloth 
wasted. One of the immense tables covered 
with cloth on which the layout has been 
marked is a most interesting sight. All gar- 
ments above three in number, which are to 
be cut at the same time from the same pat- 
tern mark, are cut by a machine, the first 
of which was introduced about 1870. The 
earliest of these had long knives operating 
perpendicularly like saws, and cutting 




therefore be humored by the 
cutter. To the lay person these 
imperfections are hardly no- 
ticeable, but to the expert cloth 
examiner they are painfully 
real. The cloth is reeled from 
the bolt over rollers which are 
geared to a dial, which meas' 
ures the length of a piece of 
goods. As the cloth passes 
down it is carefully inspected 
by the cloth examiner, who 
marks the imperfect places 
with tailor's chalk, and at the 
same time ties a piece of nar- 
row tape in the selvage. This 
is a warning to the cutter that 
he must so impose his patterns 
that the uniform shading may 
be maintained; a hundred suits 
may be shipped to a customer, 
and each will be of exactly the 
same shade as the others. 

The goods are now ready to 
be "sponged." This is really a 
misnomer, for it is practically 
a shrinking process. The ma- 




Cutting- Sixteen Thicknesses of Cloth by Electric Cutters. 



Cloth-Testing - Machine. 

through a number of thicknesses of cloth. These are 
still in use for certain classes 
of work, but circular disks ro- 
tated with a high rate of speed 
are now also very largely used. 
These cutters rest upon a flat 
bedplate, which is adapted to 
pass under the cloth. The 
knife is rotated at a high rate 
of speed by an electric 'mo- 
tor, and an electric light forms 
part of the equipment of the 
machine, the latter being used 
when natural light fails. The 
various parts of the clothes bear 
a "lot" number, and all the 
pieces belonging to this lot are 
gathered up and sent to the dis- 
tributing department on the 
floor below. 

Meantime the trimmings for 
the articles of clothing have 
been selected in the same quan- 
tity, great attention being given 
to a. proper matching of these 
materials with the goods. The 
cloth and the trimmings are 
now combined in one bundle, 
which is ready for the tailor 




Pressing- With Irons Heated by Gas. 
THE MANUFACTURE OF HEN'S CLOTHING ON A LARGE SCALE. 



© 1904 SCIENTIFIC AMERICAN, INC 



406 



Scientific American 



May 21, 1904. 



shops on the floor below. But before passing to the 
room where the actual sewing and finishing is done, 
it will be interesting to consider, for example, the 
complex nature of a coat. This may contain as many 
as thirty different articles, all of which are structurally 
necessary to what we might term the "skeleton con- 
struction" of the garment. These are termed the 
"vitals." 

How it is that a forty dollar suit can be sold for 
twenty-five dollars, or a twenty dollar suit for twelve, 
is an interesting problem; but this is readily under- 
stood when the systems of a large wholesale clothier 
are understood. We have already watched the cloth 
which has been tested, sponged, and cut. The various 
pieces of a suit consist of three parts — the coat, the 
vest, and the trousers. A large blank properly filled 
in gives specific directions for the trimmings and the 
finishing of the same. This blank is perforated, and a 
portion of it is attached to each of the three garments. 

Let us consider the coat alone. For example, we will 
take a sack coat. The canvas front is, of course, in 
two pieces, and may be considered as the keel. On this 
is superimposed the hair-cloth stiffening, which is se- 
cured by means of narrow strips of silesia cut on the 
bias with a cross stitch; the padding is also attached 



of the tailoring business much better than the average 
tailor can ever expect to. This naturally increases the 
individual capacity for work, and decreases the cost to 
the consumer, whereas the quality- is enhanced. Hand 
and machine sewing are both. used, the higher-priced 
garments being sewed by hand. Button holes are 
made both by hand and by machine. 

The pressing is done by large irons heated internally 
and uniformly by gas, the Bunsen flame being used. 
Powerful foot-power irons heated in the same manner 
are also used to press certain kinds of clothing. A per- 
son weighing one hundred pounds can exert by his 
weight a pressure of 2,500 pounds. 

Vests, trousers, overcoats, rain coats, and other gar- 
ments are made along similar lines. The finished suits 
or garments are kept on a stock floor, or if made for an 
order they are taken to the "lay-out" floor. Here are 
long aisles of platforms, and the goods of three thou- 
sand customers may be assembled at one time. Each 
customer has a number, and the clothes are brought 
to a similarly numbered platform. As the pile rises, 
it is formed into a cube adapted to be placed in the 
lined cases. This prevents double handling, and possi- 
ble creasing of the pressed clothing. This is only one 
of the many things which show that system, attention 



progressive development, several naval constructing 
firms in Great Britain are conducting the most search- 
ing investigations and tests. 

Yet although the reliability and efficiency of the gas- 
oline motor have been established for marine purposes, 
the details of the design of the hull or boat itself have 
not been as scientifically developed as they should have 
been, in order to combine the maximum of efficiency of 
the boat with the maximum efficiency of the motor. 
When therefore it was decided to construct another 
Napier craft to defend the international cup presented 
for annual competition among gasoline motor-propelled 
boats, Messrs. Yarrow & Company suggested to the de- 
signers of the motor the inauguration of a series of 
trials with full-sized models, in order to obtain the best 
possible lines for the hull of the craft. 

The suggestion was adopted, and for several months 
past these tests have been in progress. No restrictions 
were placed upon the Messrs. Yarrow, with the excep- 
tion of the beam of the craft and its length, which was 
to be 40 feet. The stipulation as to the beam was essen- 
tial, owing to the space having to be adequate to ac- 
commodate the gasoline motor. The draft and displace- 
ment were left to what the practical trials determined 
as the most perfect. 
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1. Torpedo boat with boom for towing models. 2. The bad stern wave of 1903 model. 3. Good bow wave, bad stern wave from this model. 4. Model good for smooth, poor for rough water. 5. Same as Wo. 1, 
Bhowmg water indicator for keeping boat on even keel. 6. A bad failure, heavy wash from bow. 7. The accepted model, small bow wave, clear run. 8. Accepted mode) at 25 knots. Very slight bow wave. 

FULL-SIZE MODEL TESTS BY TOWING FROM TORPEDO BOAT. 



to the hair cloth with a cross stitch. The button stay, 
which is also of silesia, starts at the bottom of the 
lapel and extends to the lowest button. Every coat 
has a shoulder-pad of various thicknesses made of 
wadding. It may be ten-ply in the center and grade 
down to nothing at the end. In conjunction with the 
shoulder pad there is an arm pad, which is attached to 
the shoulder pad and extends toward the elbows. The 
pockets are stayed by imposted two-inch linen strips, 
which extend from the fore part of the coat across the 
lower pockets, if any. Strips of the same material cut 
one inch wide run from the top of the pockets up into 
the arm hole. This is a suspension stay, and is in- 
tended to help sustain the contents of the pocket. 
There is a body lining which covers the vital trim- 
mings. There are also sleeve linings, buttons, a hang- 
er, besides a ticket to show the name of the maker. 
The trimmings vary with the cost of the suit. 

P'rom the trimming-stock room complete bundled 
trimmings in lots of from two to four hundred meet 
the cut cloth at the distribution department, whence 
the assembled semi-finished material's go to the tailor- 
ing shops. Sizes are compared, and the coat is put to- 
gether by tailors; in reality we might say "parts of 
tailors," for each man knows his own particular branch 



to detail, and economy of resources tend to effect suc- 
cess much more than we ordinarily suppose. 

As a result of the modern method of clothes-making, 
thousands of men who once wore only custom-made 
are now buying ready-to-wear clothing. 



-»■»•>»■ 



INTERESTING EXPERIMENTS TO DETERMINE THE 
CORRECT LINES FOR GASOLINE MOTOR BOATS. 

BY THE ENGLISH CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

A prolonged series of exacting experiments, to dis- 
cover the most suitable lines for a speedy motor-pro- 
pelled beat or launch, has been carried out conjointly 
by Messrs. Yarrow & Company, Ltd., the eminent ship- 
building firm on the Thames, and S. P. Edge, Ltd., the 
manufacturers of the Napier gasoline motors. Hitherto 
the gasoline motor-propelled launch has been almost 
entirely devoted to pleasure purposes; but during the 
last twelve months considerable progress has been 
made in the utilization of this system for other marine 
purposes, and in view of the fact that they are excep- 
tionally fast-running and reliable, the British Admi- 
ralty has been seriously contemplating the advisability 
of attaching this type of craft to battleships for cer- 
tain purposes, such as dispatch boats, pinnaces, or even 
reconnoitering. In view of this awakened interest and 



The question of the correct lines for the hull is most 
vital. It is essential that the bow wave should be re- 
duced to the minimum, and that the bow of the boat 
should be kept down in the water when traveling at 
the maximum speed. To demonstrate the importance 
of this detail, it may be mentioned that the bow of the 
Napier boat which secured the international trophy 
last year, when traveling at full speed, was out of the 
water for almost half the entire length of the craft. 

For the purposes of these experiments, a number 
of full-sized model hulls were designed and constructed 
of wood, including one of the Napier which proved suc- 
cessful last year, and with which tangible results were 
obtained, thereby enabling some comparative data to be 
available. It .was decided to carry out the trials in as 
practical a manner as possible. Tank experiments were 
discarded, as they do not furnish sufficiently reliable 
practical data, and accordingly the trials were carried 
out in the open water under actual and natural condi- 
tions. In order to impart as nearly as possible the 
same speed as would be available to propel the boats 
when the motors were installed within them, a turbine- 
propelled torpedo boat was requisitioned for the pur- 
pose of towing the. models. Rear towing, however, was 
Quite out of the question, as the stern wave from the 
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torpedo boat would upset the calculations, and for this 
purpose a specially-designed side-towing system was 
adopted (see Fig. 1). A special boom was projected 
from the side of the torpedo boat right forward, and 
of sufficient length to enable the model attached there- 
to to escape the bow wave of the torpedo boat itself. 
To the outward end of this boom the tow-rope and the 
dynamometer were attached, and the torpedo was run 
at speeds varying from 20 to 25 knots per hour, so that 
the results achieved were obtained under varying 
conditions. 

Pig. 2 shows a photograph of the last year's boat at 
25 knots, from which it will be seen that the disturb- 
ance of water was very great at the stern, and that the 
model was quite unsuitable for a 25-knot speed. 

Pig. 3 shows a development in which a very perfect 
bow wave was got at 25 knots; but the stern wave was 
very bad, and the model had to be giveen up. 

Pig. 4 shows a model which gave most excellent re- 
sults so far as bow waves were concerned, and a clean 
run from the stern, but, unfortunately, while being 
very perfect in absolutely smooth water, as can be seen 
from the photograph, the model in the end was found 
quite hopeless in rough water. It would not steer prop- 
erly and other defects became apparent. 

Pig. 5 shows tlie same model. In the center will be 
noticed the water indicator for showing whether the 
boat kept a level keel or not. 

Pig. 6 shows what Messrs. Edge thought was a fine 
model, until they got her at speed, and then it was 
found, although it took very little power to pull her 
(and all the pull was registered by a dynamometer, so 
that it was known exactly what each model took to move 
through the water), that the great arch of spray sent 
up by the bow made the boat useless, as it would have 
been very difficult to steer her, and exceedingly damp 
for the people steering. The methods adopted by Messrs. 
Yarrow & Company in the series of towing ex- 
periments are, we believe, entirely new, at least on the 
scale on which they were carried out. The construction 
of full-sized models and the towing of them at the ac- 
tual speed aimed at, presents ideal conditions, and the 
results will be watched with close interest. 

Success was attained with the next attempt, and the 
last two illustrations (Figs. 7 and 8) show the model 
that has been adopted for this year's competing craft. 
The bow wave is very slight, as is also the stern wave, 
and what little there is, is very clean. Curiously 
enough, the lines in this accepted model are somewhat 
coarser than in the preceding models, but they have 
proved far more successful. At 25 knots speed, which 
is equivalent to 28.788 miles per hour, she proved far 
more satisfactory. The bow wave became almost non- 
existent, while an extraordinarily clean run from the 
stern was achieved. 

The construction of the accepted model is now well 
advanced by Messrs. Yarrow, who have the contract in 
hand. The hull is being built of steel throughout. The 
craft will be propelled by a four-cylinder Napier motor, 
developing 80 nominal horse-power. One 
very important improvement will be incor- 
porated this year in the Napier motor boat. 
In last year's contest the motors exhausted 
direct into the open air, and the noise was 
deafening. This year the gases will be ex- 
hausted into a special exhaust, carried under 
water at the stern of the boat. By this 
means almost complete silence will be ob- 
tained, while no noxious gases or smoke will 
be emitted into the air. It has been found 
that by means of the special exhaust prin- 
ciple that has been devised in this connec- 
tion, the boats will be just as unimpeded in 
traveling as if the motors exhausted direct 
into the air. 

— m 1 ■ 1 m 

LIFE-SAVING APPARATUS IN BRITISH 
SCHOOLS. 

BY WILLIAM G. FITZ.GERALD. 

Ever since the serious Are in one of the 
master's "houses" at the world-renowned 
college of Eton, near Windsor, there has been 
great activity among the principals of the 
leading British colleges, both for young men 
and young ladies, in the direction of pro- 
viding the most efficient possible means of 
fighting fire and saving life. The principal 
of many a school, looking around him, may 
find that there is no more elaborate protec- 
tion in the case of an outbreak than a few 
3usty old hand grenades, which may be 
worse than useless, or a little hand pump, 
Which throws but the feeblest and thinnest 
of jets. This state of affairs has been radi- 
cally improved of late. 

The most favored type of fire escape in 
Great Britain at present is undoubtedly the 
canvas chute, of which thousands are in use 
in public buildings, theaters, hotels, ware- 
houses, asylums, hospitals, private mansions, 
and schools. One of these is capable of 
emptying a school dormitory fifty feet from 
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the ground, costs little more than $50, is exceedingly 
light, and may be kept just under the window-sill in 
an unobtrusive manner. 

Other escapes in use at schools include the canvas 
sling, the canvas bucket (which is provided with 
any required length of the finest Manila rope), and 
a gun-metal brake, by which the person escaping from 




A Type of Fire Escape Used in English Schools. 

a burning building can control the speed of his descent 
at will. 

When once the installation is complete at the school 
— and very perfect fire-fighting and life-saving appar- 
atus are now to be found at Eton, Harrow, Rugby, 
Winchester, and StonyhurSt — the work of organization 
is systematically begun. 

Nor are the women's colleges behindhand; for at 
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the Royal Holloway College at Egham, near Ascot, 
there is one of the most perfect amateur fire brigades 
in Great Britain, the young ladies being so expert as 
to be in request for outside fires at farmhouses and 
cottages in the rural districts round about. 

Practice with the canvas chute fire-escape is taken 
very seriously by the young persons in schools, de- 
partment stores, and other establishments, and praise- 
worthy attempts are made to make "records" in the 
way of emptying the supposed burning building against 
time. 

The moment the alarm is given, it is arranged that 
the first person to slide down the chute shall be es- 
pecially expert. This is because there is no one at the 
bottom to hold the chute out at an angle, and so break 
the fall. Therefore, the first person down uses his 
or her elbows and knees in such a way as to retard a 
too speedy descent; and arrived at the bottom, he or 
she promptly takes hold of the lower end and walks out 
a little way with it, so that the descent of the others 
may be a swift slide. 

It is both curious and interesting to see a great 
school being emptied by a series of these canvas chutes, 
the boys dropping like so many divers at the upper 
end, and literally pouring out at the other end on to 
the lawn. 

Naturally, to stand the strain, the canvas has to be 
especially strong. This reminds one that accidents 
have happened from such slight causes as a projecting 
nail in the shoe of one of the sliders, causing the can- 
vas to rip and let the unfortunate slider through. As 
these canvas chutes are made up to one hundred feet 
in length, it will be seen that a fall through a hole in 
one of them might well mean certain death. 

The same practice is gone through in the depart- 
ment stores; and it is no unusual sight to see a great 
crowd in the busy London streets watching the canvas 
chute escape practice of hundreds of young men and 
shop girls. It may be well to point out that in Lon- 
don all the young persons employed in the big stores 
sleep on the premises, so that some system of rapid 
escape in the event of fire is absolutely necessary. 

The canvas belt or sling fire-escape is also much fav- 
ored, and is, if anything, still simpler in its working 
than the canvas chute already described. It lies coiled 
up just inside the window; one end of the rope, which 
is carefully calculated to reach the ground, being 
made fast to steel staples in the wall just beneath the 
window. 

In the event of an alarm, one rushes to the window 
and opens it, buckles in a moment the canvas sling or 
belt about the body, and then proceeds to lower one's 
self out of the window, regulating the speed of descent 
by means of the very simple brake which is also pro- 
vided with the apparatus. 

When the first person has reached the ground, it is 

only the work of a moment or two to draw the escape 

up again for the second person. Obviously, the canvas 

sling is not so fast in its operation as the chute, which 

provides for the escape of an unceasing 

stream of imperiled persons. 
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A New Damask Jacquard Loom. 

A Finnish inventor has designed a me- 
chanical damask Jacquard loom effecting the 
same saving of pattern cards, pattern draw- 
ings, and work, without the employment of 
so-called "forward healds," as is obtained in 
the ordinary damask-weaving looms operat- 
ed by hand. Another advantage claimed for 
this invention is the possibility of produc- 
ing an almost unlimited number of large 
patterns. It consists in the arrangement of 
a number of wires or hooks for every needle 
corresponding with the number of threads 
desired in a warp unit. These wires or 
hooks are acted upon by lifting blades, the 
position of which is adjusted by cam grooves 
round a cylinder, the cam grooves being ar- 
ranged in such relation to the speed of the 
cylinder that the required binding or com- 
bination is determined by the adjustment of 
the wires affected by the blades, so that 
those »rows of wires which are to remain 
down are moved out, while others which are 
to be raised are not affected, and this 
whether the wires or hooks are pressed back 
by the pattern cards or not. 

» m « 

The United States Coast and Geodetic Sur- 
vey is now making a survey of the coast- 
line 'and harbors of the Philippine Islands. 
The extent of it is shown by the statement 
that the coast-line of the islands is over 11,- 
400 miles, or double that of . the United 
States. There is a mile of coastline to every 
square mile of area, while in the United 
States the proportion is 1:555. There are 
nearly 1,700 islands having names, and it 
is possible to count 3,000 islands and islets 
on the chart. 
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CAE EEPLACEE. 

Street railways, owing to limits imposed by narrow 
ami crooked streets, are apt to contain many sudden 
and sharp curves, and it is a very common occurrence 
for cars to jump oft the tracks at such points, particu- 
larly in the case of a curve located at the bottom of a 
steep grade. These accidents arc of such frctucnt 
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CAE EEPLACEE. 



occurrence and rcsulL in v.0 many delays, that a large 
demand has arisen for a simple device which can be 
readily applied and operated to quickly replace a car 
thus derailed. We illustrate herewith a device of this 
character invented by Mr. Christian A. Fischer, of 
<115ii DcMers Avenue, Grand Porks, North *akota. 
This car replacer is applicable as well to replacing rail- 
way cars, and our engraving shows it lifting the wheels 
of a baggage car back in place 0:1 the track. II. will bo 
observed that the device is comprised of a frame which 
extends across the track and is provided at each end 
with sockets adapted 1.0 fit onto the rails. The frame is 
formed with a longitudinally-disposed guideway in 
which a carriage a adapted to slide. Lying parallel 
with this carriage and engaged by a nut thereon is a 
screw which may be operated by a crank at one end of 
tho car replacer to draw the carriage to one side or 
the other. Two upright screw jacks arc threaded into 
the carriage and carry at their upper ends a cross bar. 
They are secured I* this bar by pins which fit into an- 
nular grooves in the upper ends of the ucrew jack. 
When the device is in use, the cross bar is placed under 
the car hody and the screw jacks are operated to 
raise the car until the wheels clear the rails. It will 
be noticed the outer side must he lifted higher than 
the other, owing to the fact that the flange of the outer 
wheel must clear the top of the rail. When the car is 
lifted to proper height the feed screw is operated to 
move the car laterally until the wheels lie directly over 
tiie rails and then the jacks are operated to lower them 
on to the tracks. In order to strengthen the device a 
screw jack may be used under the center of the frame 
as a brace. 




NEW EIVETEE AND BEACE. 

The pneumatic riveter has been found almost indis- 
pensable in all iron and steel construction work; but, 
nevertheless, it is not without certain objectionable 
features, such as the necessity of keeping the device 
constantly connected by hose and pipe lines with an 
air compressor. It is the purpose of the invention illus- 
trated herewith to overcome this objection, by the use 
of an entirely mechanical riveter, one which is not 
operated by pneumatic pressure. Such a device, it will 
be seen, is entirely free from incumbering hose lines, 
so that it can be readily carried to any part of the 
work, and it does away with the expense of air-com- 
pressing machinery. Our illustration shows, in full, 
the device applied as a brace for a riveter which is only 
partly shown; but it should be understood that the 
riveter has the same construction as the brace, and a 
separate description and illustration of the same would 
be superfluous. Tfle device, it will be observed, com- 
prises three eccentrics, mounted and keyed to a single 
shaft, the outer eccentrics being set oppositely to the 
inner one. The straps which extend around the outer 
eccentrics are joined by a yoke attached to the lower 
end of a staff which at the upper end is provided with 
a cup to receive the head of the rivet. The strap of the 
inner eccentric is secured to the upper end of a similar 
staff which, at its lower end, is formed with a stand- 
ard. A stiff, flat spring is riveted at one end. to the 
upper staff, and at the other end to the lower staff, and 
serves to hold the device from buckling at the eccen- 
trics, though permitting a limited amount of 
movement while the eccentrics are being 
operated. In operation, when the eccentrics 
are turned, the two staffs will be moved 
apart by a very powerful movement, suffi- 
cient, in the case of the riveting brace to 
hold the rivet in place and in the case of the 
riveter to flatten out the end of the rivet. 
This simple yet powerful device has already been put 
into operation, a model having been used with great 
success on the battleship "Connecticut," now building 
at the Brooklyn Navy Yard. Mr. Jacob L. Pearson, of 
194 Sands Street, Brooklyn, N. Y., is the inventor of 
this improved device. 
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EXPEESS CALL FOE LAE0E OFFICE BUILDINGS. 

A very primitive system of express calls prevails 
in most of our modern skyscrapers, it is the custom 
for the tenants to inform the freight elevator boy when 
they desire to express any articles. That irresponsible 
individual must be trusted to set the street signal 
and inform the expressmen who stop in response 
to the signal at what rooms they are wanted. However, 
the elevator boy has other duties to attend to, and is 
too apt to delay and often entirely forget to set the 
signal; but even with the signals promptly set, the 
chances are that by the time an expressman arrives, 
the elevator boy will have confused the calls, and 
have forgotten at which of the hundreds of rooms in 
the building this particular expressman is wanted. 
The expressman must then waste valuable time in 
searching through the building for the express matter. 

A remedy for t.hese conditions has recently been 
found in an automatic call system, which we illustrate 
herewith. This system has been installed in a sixteen- 
story building in this city, and has given general satis- 
faction, both to the occupants of the building and to 
the express companies. Briefly stated, the system com- 
prises a chute extending from the top to the bottom of 
the freight elevator shaft, with slot openings at each 
floor. Each room is provided with a set of flat steel 
rings or checks, on which the number of the room is 
inscribed, also the names of the various express com- 
panies. When it is desired to make a shipment by a 
certain express company, the check bearing that com- 
pany's name is dropped into the chute, through which 
it. falls to a distributer on the ground floor, and is 
thereby directed to a box bearing that company's name. 
When a check enters its box, it makes an electric con- 
tact, thereby setting a street signal bearing the name 
of the express company desired. A call driver for 
that company, on noting the signal set, enters the 
building and unlocks the box bearing his company's 
name. On opening this box a second electric contact 
is made, and the street signal is swung back to a blank. 
By glancing at the room numbers on the checks in the 
box, the expressman can tell at a glance where he is 
wanted, and can make his calls without the slightest 
delay, in each case returning the checks to the rooms 
where they belong. 

In our illustration the front of the distributing box 
is broken away to show details, it will be observed 
that two inclined channels are located in this box, 
and that openings of progressively greater width are 
formed in the bottoms of th'e channels. The checks 
also vary in diameter, to correspond with the open- 
ings in the channels, and as they slide down the chan- 
nels, they will drop into their respective openings, 
each passing over the preceding narrower openings, 
until one of proper width to receive it is reached. 
From the distributer channels the checks drop into 
their respective boxes. The bottom of each box is 



iormed of a plate having a limited vertical movement. 
Beneath the box is a spring-pressed button, which may 
occupy three positions, but is normally held at the 
middle position by the weight of the bottom plate. 
When a check falls in the box, the added weight fur- 
ther depresses the button. This movement is utilized 
to throw a switch completing the circuit to the street 
signal. The street signal comprises a number of 
hollow boxes of square cross section, which are re- 
volubly mounted at their ends in brackets. Rach box 
is provided with two opposite faces of ground glass 




STEEET EXPEESS SIGNAL. 

on which, in black letters, the name of the express 
company is printed. The other two faces arc opaque, 
and are left blank. At one end of each box a cord is 
secured, with its tw» ends respectively passing over 
pulleys to the iron cores of two solenoids. When the 
circuit to the signal box is completed, one of these 
solenoids is energized, its core drawn down, ami the 
box turned so that the printed faces are presented to 
view through openings in the street signal case. In 
order that the sign may be visible at night, an elec- 
tric lamp is placed within the hollow box. This lamp 
is 'connected with two metal segments, which on rota- 
tion of the box are brought into contact, with the ter- 
minals of the lighting circuit, thus lighting the lamp. 
When the expressman opens the check box, the spring- 
pressed button above referred to, is relieved of the 
weight of the checks and of the movable plate as well, 
and is thus permitted to rise to its highest position, 
which movement is utilized to energize the second 
solenoid of the signal, and throw il back to blank. 
Directly above the distributer box in our illustration, 
we have shown a buffer box, which serves to break 
the fall of the checks and prevent Ihcm from injuring 
the distributer box. 
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Patents for Inoperative Devices as Anticipations 
and the History of Barrels. — A suit was brought 
against the Spruks Manufacturing Company by the 
Farmers' Manufacturing Company, assignee of John P. 
East, to restrain infringement of letters patent granted 
to East for an improvement in barrels. It was decided 
by the Circuit Court that the East patent was invalid, 
in that it did not involve anything more than ordinary 
mechanical skill in view of the extensive prior knowl- 
edge; and secondly, that there was no infringement by 
the defendants. From this decision an appeal was 
taken (127 Fed. Rep. 691) which resulted in a reversal 
of the lower court's decision. 

■ The East patent contains four claims. Of these, 
only one and three, reading as follows, were in issue: 

"(1) A barrel or receptacle having its sides com- 
posed of a sheet of veneer provided with parallel slits 
arranged lengthwise of the barrel, and terminating at 
a distance from the edges of the sheet, and leaving 
the edges of the veneer sheet continuous or integral, 
as shown and described." 

"(3) A barrel or receptacle having its sides com- 
posed of a sheet of veneer provided with parallel slits 
arranged lengthwise of the barrel, and terminating at 
a distance from the edges of the sheet, and expanded 
in the middle to a greater diameter than at the ends, 
substantially as shown and described." 

In his statement of invention, East says: 

"I am aware that it is not new to make barrels of 
veneer, and that the ends of a veneer barrel have been 
drawn together by first slitting the edges of the veneer 
blank in order to get the bulge or curve to the barrel, 
and I do not claim any such construction." 

His invention, as stated by him — 

"Consists of a barrel composed of a veneer blank 
cut through its middle with a series of parallel slits 
extending transversely to the blank and longitudinally 
to the barrel, but not out to either edge of the blank, 
thus leaving the edges of the blank, which form the 
chines of the barrel, continuous or unsevered, while 
the middle cut portion is extended to get the bulge 
or curve to the barrel, and also to form ventilating 
openings." 

The first patent for a barrel made of veneer was 
issued to Sheridan Roberts, May 14, 1861, and reissued 
as No. 6,044, September 8, 1874; and the opinion of the 
court below, so far as it adjudges East's patent in- 
valid, seemed to hinge upon that. The invention re- 
lates to the formation of the body of the barrel in 
volute sheets cut or removed from the surface of solid 
cylinders, and forming the bulge of the barrel by 
forming notches or slots from the edges toward the 
center, or cutting out or removing gores or wedge- 
shaped pieces from each edge, so that, by bringing 
these cut surfaces into contact by means of hooping 
the body of the barrel, the barrel thus formed will 
have the desired bulge. An examination of this patent 
discloses, that its design was to form a tight barrel, 
and a' barrel shape, as contradistinguished from a mere 
cylinder, was obtained by cutting out gores or wedge- 
shaped pieces at the ends; and, by drawing in the 
veneer sheet at the joined ends, the gore spaces would 
be closed up. The vice of Roberts' patent was that 
it did not have that peculiar curvature at its sides, 
continuous from top to bottom and at every vertical 
line, which for ages has been known to be necessary 
for giving the greatest strength. It is this arch shape 
throughout, at every vertical line of its sides from top 
to bottom, that distinguishes a barrel from a cylinder. 
Roberts' patent would produce a package with a cylin- 
drical central zone and two cone-like ends. What 
he refers to in his statement of invention as producing 
the "desired bulge," by the drawing together of the 
ends from which wedge-shaped pieces had been cut, 
would not be that bulge with uniform curvature from 
top to bottom so essential to a barrel-shaped barrel. 
The compressing the ends of the cylinder could have 
no other effect than to produce the semblance of a 
bulge, in that it was wider at the center than at the 
ends. It could have no bulging form of any spheroidal 
sort, and must remain simply a cylinder in the center, 
with the weakness characteristic of mere cylinders — ■ 
of collapsing under pressure. Roberts' so-called bar- 
rel, therefore, is nothing more than a cylinder with 
a wider diameter and with cone-shaped ends, and 
lacks the curve or true bulge at the central zone, so 
essential to the strength of a barrel. Patent was 
granted to him in 1861, and renewed in 1874. It had 
been before the public for 29 years when East's appli- 
cation was before the Patent Office, and must have 
been thoroughly known to the commissioner when 
East's application was considered, and had proved to 
be inoperative and worthless. Roberts' barrel was 
not, and was not intended to be, a ventilating barrel. 
Considering this patent as an alleged limiting or anti- 
cipating document, what, asked the court, would a per- 
son skilled in the art of barrel making produce from 



inspecting the drawings of the patent and following 
it? Nothing but a tight, unventilated barrel, with a 
cylindrical center and cones at the ends. For nearly 
30 years it had been on the public record without pro- 
ducing any effect on the art or trade of barrel making. 
It cannot be said that a patent for a device which 
fails to accomplish the desired end is an anticipation 
of one which successfully accomplishes it. 

The other patent referred to in the court below 
was that of Elijah B. Georgia, No. 164,542, dated June 
15, 1875. This invention, as stated in the application — 

"Relates to means whereby fruits may be packed, 
transported, and kept without deterioration for a con- 
siderable period. The invention consists in having the 
staves or heads or both sawed or incised longitudinal- 
ly, or in the direction of the grain, so as to get the 
necessary aeration without weakening materially the 
stave." 

The appellate court doubted whether this Georgia pat- 
ent had any real pertinency to the matter involved in 
the appellate court controversy, as this barrel was essen- 
tially different in structure from that involved in the 
patent in suit. This was an ordinary stave barrel with 
apertures or ventilators. East did not pretend to 
have been the first to make ventilators in a stave bar- 
rel. The essence of his invention and the characteris- 
tic thing about it, was that for the first time a ven- 
tilated barrel was made of veneer, and the central, 
outward, bulging bend at the central zone was secured 
by means of precisely arranged incisions or inden- 
tations in the veneer sheet, which thus relieved the 
fibers at the middle of the strain. 

The need of a ventilated barrel for the shipment of 
vegetables had been greatly felt along the whole South 
Atlantic Coast by those engaged in truck farming, 
and, previously to East's invention, second-hand flour 
barrels, with holes chopped by hand, were commonly 
used for this purpose. These were found to be in- 
convenient, expensive, and sometimes unsanitary; and 
the testimony showed that, after East's invention, 
barrels were made of veneer from a gum tree which 
grows abundantly in that region, and put upon the 
market at a cost of about one-half of the old barrels, 
and that about a million of such barrels are now be- 
ing annually made and sold for the shipment of po- 
tatoes alone, and that, except the recently produced 
barrel of the defendant, there was no other ventilated 
veneer barrel used in that region but that manufac- 
tured by the complainant company or its licensees; 
and there was also testimony that parties interested in 
the defendant company, including Mr. Canfield, its 
general manager, importuned the complainants for 
the right to manufacture their barrels, but were re- 
fused because they had already granted a license for 
the territory which he was endeavoring to secure. 
The testimony was abundant that the East barrel had 
gone into general use, that the public had attested its 
superior utility and value by adopting the same, and 
that it had superseded all other barrels previously 
used for like purposes. "The fact that prior devices, 
such as the Roberts and the Georgia barrel, had not 
been successful, and that the East barrel secured gen- 
eral acceptance and extensive use, and was a com- 
mercial success, creates a strong and almost conclu- 
sive presumption that the East barrel was the pro- 
duct of invention and had patentable merit, and that 
something more than mere application of mechanical 
skill was involved in its production. It is difficult to 
draw the line between mechanical skill and patentable 
invention, and now that East had succeeded in produc- 
ing a barrel of great commercial use, out of simple 
and inexpensive material, by what seems to be but a 
trivial modification of previously known devices, it was 
easy to say that any mechanic skilled in the art, having 
before him the previous invention of Roberts, could 
readily have accomplished' the same object by ordi- 
nary mechanical skill, but the fact remains that, not- 
withstanding the great demand and imperative need 
of the very thing that East produced, no other me- 
chanicor barrel maker had ever produced such a bar- 
rel previously to East's patent." Simple as the device 
is, others failed to see it, or to estimate its value, or 
to bring it to the public notice. Ventilated barrels 
were known and used long before, but these were bar- 
rels made of staves, and ventilating holes were cut 
with hatchets or by mechanical means, such as are set 
forth in the Georgia patent. So, too, barrels made of 
veneer could be made in accordance with the Rob- 
erts patent, which would produce a tight, unventilated 
barrel, with cones at the ends, and a cylindrical 
center. 

The next question was whether the defendant com- 
pany had infringed this patent. The defendant's barrel 
was made from a sheet of veneer. The latter was cut to 
form two barrels; the central, dividing line showing 
the lines of cutting the sheet into two parts, from each 
of which two barrels are made. The blank for each 
barrel was a flat sheet, having at each end a series of 
gores between the end hoops, and the center bulge a 
series of parallel cuts partially through the wood. 

Ventilation was supplied "near the head or chine ends, 
rather than altogether in the central portion of the 



barrel." It seemed clear to the court that, in the pro- 
cess of manufacturing its barrel, the defendant had 
adopted East's invention of cutting through the middle 
a series of parallel slits extending transversely to the 
blank and longitudinally to the barrel, and not out 
to either edge of the blank. "It is precisely these longi- 
tudinal parallel slits in the center of the barrel that is 
the essence of East's invention, for it is that that dif- 
ferentiates East's barrel from the Roberts barrel, with 
its smooth, continuous, uncut, imperforate central zone, 
which had proved to be impracticable and useless. 
Without these longitudinal incisions, the arch shape 
which distinguishes a barrel from a cylinder could not 
be attained." 

"East has not discovered any new elementary ma- 
terial for the making of barrels, and the elementary 
principle upon which barrels are constructed is old; but 
he has adopted a new form, and discovered a new com- 
bination, a diversity of method and diversity of effect, 
a new modus operandi, whereby it has been practically 
demonstrated that cheaper and better results are ob- 
tained, which benefit the world; and therefore, under 
the principles and precedents, he has become entitled 
to that protection which the patent laws are intended 
to secure for 'any new and useful improvement on any 
art, machine, manufacture, or composition of matter.' 
Such combination, however simple and obvious, if en- 
tirely new, is patentable, and not the less so because up 
to a certain point he uses old methods and old ma- 
terials. Having produced a new and better result by 
his invention, the law looks to that, and 'it is of no 
consequence,' says Justice Story, 'whether the thing be 
simple or complicated, whether it be by accident, or by 
long, laborious thought, or by an instantaneous flash 
of the mind, that it was first done.' " 

The simplicity and apparently obvious nature of 
East's device were really the chief arguments against 
its patentability, but the books are full of cases where 
patents have been sustained for changes in methods 
which seem equally simple. The substitution of the 
hot blast for the cold in making iron; the use of a 
flame of gas to finish cloth, rather than the flame of 
oil; the substitution of pit coal for charcoal, and of 
anthracite coal for bituminous coal, in certain pro- 
cesses — are some of them. 

While the question of patentable novelty in East's 
device might not be entirely free from doubt, the grant 
of a patent by the Patent Office created a presumption 
in its favor, which those who contest it must rebut by 
proof's; and when the proofs showed, as they did, that 
there was a wide and general demand for a new and 
cheaper barrel, that none of the alleged anticipatory 
devices had filled that want, and that East's barrel 
met instant public recognition, general acceptance, and 
extensive use, superseding all other devices, the pre- 
sumption, of novelty seems irrestistible; and the con- 
clusion was that the patent should be upheld, and the 
defendants enjoined from infringing it by the making 
of the longitudinal slits in the central zone, which 
the testimony clearly showed that they did. In so far 
as it was claimed that they had improved upon East's 
invention, in providing additional ventilating aper- 
tures, the opinion, of course, did not affect such al- 
leged improvement. 



Infringement of a Trade Mark Indicating Quality. 
— The case of the Stevens Linen Works vs. William 
and John Don & Company (127 Fed. Rep. 950) dis- 
closes a state of facts doubtless common enough in 
business life. The uncontradicted evidence showed 
that the complainant, a manufacturer of linen crash, 
had adopted as a trade-mark the words "Stevens 
Crash," printed in a line diagonally across an orna- 
mental square ground. By universal custom of trade, 
this trade-mark had been used to designate grade and 
quality, and not ownership; the complainant originally 
adopted them to indicate the different qualities of his 
goods. There was no evidence to support the charge 
of unfair competition, no evidence that anyone had 
ever been deluded by the use of the letters into the 
belief that he was buying complainant's goods instead 
of the defendant's. The bill was dismissed. 



Infringement of a device for regulating the quanti- 
ties of air and gas, respectively, admitted to the mixing 
chamber of a gas engine, is not avoided by so changing 
the mechanism that the quantity of air admitted re- 
mains the same, while the quantity of gas is variable. 

Where defendant owns an infringing machine, and 
throughout the suit contests the validity of the patent, 
and asserts the right to use such machine, comnlaina-t 
is entitled to an injunction, although pending the suit 
defendant has refrained from actual infringement. 



Two patents may be for the same invention, al- 
though the earlier is for a specific machine, while the 
later contains broader claims, which embrace both 
the prior specific machine and others as well. 

A patentee cannot patent a structure, and by dis- 
claimer withdraw the invention which makes the 
structure patentable. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

PROCESS OF GENERATING STEAM.— 
T. W. Neei-y, Marshall, 111, By this process, 
heat for converting water into steam is sup- 
plied internally in relation to the shell of the 
boiler by an electric arc or two electrodes 
juxtaposed in the relation of an arc and im- 
mersed in the water and introducing at one 
end of the electrodes hydrocarbon vapor or 
other gas unitable with the oxygen which may 
be set free by electrolysis of the water and be 
burned, and by the heat of the electric-arc or 
hydrocarbon, flame to form a supplementary 
source of heat, and pressure within the boiler. 

ELECTIUC STEAM AND VAPOR GENERA- 
TOR.— T. W. Neely, Marshall, 111. The in- 
vention is in the nature of a form of steam- 
generator in which heat for converting water 
into steam is supplied internally in relation to 
the shell of the boiler by an electric arc 
or two electrodes juxtaposed in the relation of 
an arc and immersed in water. It comprehends 
means for introducing at one of the electrodes 
hydrocarbon vapor or other gases adapted to 
unite with oxygen freed by electrolysis of 
water and be burned by heat of the arc or 
hydrocarbon flame to form an auxiliary source 
of heat and pressure within the boiler, 

ELECTRIC RAILWAY-SIGNAL.— W. S. 
Jackson, Hoboken, N. J. One object this in- 
ventor has in view is the provision of a simple 
and reliable signaling system which is actuated 
automatically by a car on entering the siding 
or turnout constituting a "block" to display 
signals at "danger," and which is likewise 
actuated when the car leaves the block of the 
siding or turnout in order to restore the sig- 
nals to their normal or safety positions. 

SAFETY TROLLEY.— W. M. GruNek and W. 
C. Kink, Springdalo, Pa. More definitely 
stated, the invention relates to a peculiar sub- 
trolley adapted for catching the conductor- 
wire upon breakage of the main-trolley sheave 
or jumping thereof from the conductor-wire, 
the subtrolley being also adapted for holding 
the main trolley lowered or out of contacting 
position with the conductor-wire supports and 
at the same time through suitable circuit-closers 
recomplete the motor-circuit and the sounding 
of an alarm in a local circuit on the motor- 
car. 



Lighting and Heating. 

GAS-BURNER.— C. A. Campbell, New York, 
N. Y. The prime object of the invention is to 
so control the circulation of air past the 
mantle as to produce the best possible results 
from gas consumed. The improvement lies 
in a cup which surrounds the burner-tube and 
is supported thereon, the contracted lower 
portion of the cup simply engaging the tube 
and the upper end of the tube flaring out 
toward the orifices. This cup incloses the 
lower end of the mantle and protects the 
burner-tube from the cooling air rising through 
the foraminated support. It also prevents the 
air from entering the space within the mantle. 

COMBUSTION APPARATUS FOR FUR- 
NACES. — V. Zanktti, Genoa, Italy. The prac- 
tical results of this invention are to increase 
greatly the percentage of heat from the fuel 
used for steam-boilers and to diminish or 
eliminate the. soot and smoke, almost completely 
burned by means of convenient regulation of 
the ratio introduced through the ash-box and 
air through the air-tubes, the smoke and soot 
being already heated up by the incandescing 
net, and as the velocity of their flight to the 
smoke-stack is diminished by the net the 
combustion of the gases and utilization of 
heat in the boiler are greatly promoted. 



Machines and Mechanical Devices. 

POWER-TRANSMITTER.— W. II. Merritt 
and J. C. Wall, Genesee, New York. The ob- 
ject of this invention is to provide a trans- 
mitter which is simple and durable in construc- 
tion, very effective in operation, and arranged 
for transmitting the power of a motor or the 
like to pumps or other machines in such a 
manner as to equalize the steam and to insure 
a uniform and easy running of the ma- 
chine. 

TYPE- WRITER.— E. Runge, Berlin, Ger- 
many. Type-carriers each carrying a number 
of types are so operated by means of type- 
disposing devices in this invention that al- 
ways the required type in correspondence to 
the key depressed is brought into position for 
striking and printing. The inventor attains 
important advantages in respect to simplifica- 
tion of the apparatus for inspection of the 
parts, whereby the machine is made capable 
of doing more work, the types are caused to 
strike better in proportion to the force applied, 
and the striking force can be adjusted. 

AUTOMATIC SHIFTING-WEIGHT SCALE. 
— C Schenck, 3 Wendelstadtstrasse, Darm- 
stadt, Germany. In this case the invention 
consists in a pressure which acts upon the beam 
of the scales, being relieved or taken off when 
the scales are balanced out, and in a kind of es- 
capement being made to operate upon the 
further movement of the shifting weight beyond 
the point of equilibrium, the escapement re- 
tarding the movement of the shifting weight 
and allowing the gentle engagement of the 
ratchet-pawl. 



provide details of construction for a device 
which adapt it for an easy and secure attach- 
ment upon the bicycle-frame, afford a reliable 
bracket-frame for the support of a package or 
the like, and enable the secure retention of the 
luggage upon the bracket-frame by application 
of a single buckled strap or other available 
flexible connection. 

Prime Movers and Their Accessories. 

ROTARY ENGINE.— J. S. Davis, Montgom- 
ery, Ala. That class of rotary engines, that 
is provided with a piston adapted to travel in 
a circle around the shaft to which it is se- 
cured, is improved by this invention. The in- 
vention is more particularly an improvement in 
that class of rotary engines in which a sliding 
abutment is arranged radially between the 
steam inlet and outlet and is operated by a cam 
fixed on the rotary shaft. 



Pertaining to Vehicles. 

LUGGAGE-CARRIER.— F. Dales, Bingham- 
Jon, N. Y. Tne object in this instance is to 



Railway Accessory. 

TRAIN-PIPE-TESTING DEVICE FOR AIR- 
BRAKES. — W. S. DeCamp, Chillicothe, Ohio. 
Mr. DeCamp's object is to enable the engineer 
to test the line of train-pipes and whistle-pipes 
and to know from his cab if all the intermediate 
angle-cocks of the train pipes are open and 
all the intermediate stop-cocks of the whistle- 
pipes nre also open, and to do this means are 
provided that enable the engineer to ascertain 
if all the cocks are open and the air-brake 
train-pipe and whistle-pipe are in proper con- 
dition, for if any intermediate angle-cock of 
the train-pipe Is closed or any intermediate 
stop-cock of the whistle-pipe, the whistle will 
not be blown. 



Of General Interest. 

SAFETY-FASTENER FOR ENVELOPES OR 
OTHER CONTAINERS.— J. Noseworthy, St. 
Johns, Newfoundland. In this patent the in- 
vention refers to a fastening for envelopes and 
other packages or containers for the storage 
or transportation of valuables, although the 
fastening is especially useful in connection with 
envelopes for carrying money, valuable papers 
and communications by mail or express. It is 
effective in keeping the envelope or package in 
a securely-closed condition, which cannot be 
opened by the insertion of a wire or other im- 
plement, and is capable of being easily and 
quickly manipulated when it is desired to close 
and fasten the container. 

OIL-PRESS MAT.— R. F. Week, New Or- 
leans, La. The subject-matter of the present 
invention as well as of the three other inven- 
tions noticed in this article, forms a division 
of a prior application for Letters Patent, filed 
by Mr. Werk. The present invention contem- 
plates an oil-press mat or cloth consisting of 
warp-threads and weft-threads, the former 
being composed of hard, stiff, coarse, and long 
animal hair and the latter consisting of hard, 
stiff, coarse, and long animal hair mixed with 
soft, pliable, and fong animal hair, the warp- 
threads being greatly in excess per square inch 
of the weft-threads and in such close proximity 
to each other as to cover and protect the weft- 
threads, the warp-threads forming the selvage 
of soft pliable hair. The purpose of Mr. 
Werk's next invention is to produce a hair 
mat or fabric durable in service owing to a 
combination of hair in different grades, and not 
liable to split or tear apart under the pressure 
of the seeds and the press-plates ; nor will its 
threads or strands unravel, and it is capable 
of being folded lengthwise upon itself without 
breaking.' Ends are secured by making warp- 
threads of soft pliable hair, while the weft- 
threads are made of coarse, stiff hair mixed 
with soft pliable hair. The next invention con- 
sists of an oil-press mat comprising warp and 
weft threads, both composed of long animal- 
hair, the warp-threads of hard, stiff, and 
coarse hair mixed with soft pliable hair 
and the weft-threads of soft, pliable hair, 
the warp-threads exceeding in number per 
square inch the weft-threads and disposed 
in close proximity to each other to conceal 
and protect the weft-thread, the warp-threads 
forming the selvage of soft hair and the 
weft-threads of soft hair being thicker than the 
warp-threads. The claim in the next patent de- 
fines the press-mat as consisting of warp-threads 
and weft-threads, each composed exclusively 
of long hair from animals' tails and manes, 
which hair is soft and pliable, the warp-hairs 
exceeding the weft-hairs in number per square 
inch, and the weft-threads thicker than the 
warp-threads. 

FLXJSIIING-TANK. — B. Walker, Jr., Austin, 
Texas. The purpose of the invention is to 
construct a.tank for flushing water-closets pror 
vided with means whereby the water-supply to 
the tank is automatically controlled without 
the use of a float, thus obviating corrosions and 
other well-known causes that tend to leakage 
whatever float-valves are used. 

TOWEL-RACK.— S. A. A. Stenberg, San 
Francisco, Cal. The principal object in this 
instance is to provide means whereby a towel 
may be supported in position for use without 
utilizing any greater amount of space than 
ordinarily required for the accommodation of 
given lengths thereof, and also to provide 
means - whereby soiled portions may be dis- 
placed and permanently taken up proportion- 
ately as clean portions thereof are caused to 
be drawn out by the user. 

CLIP. — D. E. Mapother, LouisvKle, Ky. 
The object in this improvement is to provide 
a clip or sealing device for envelopes, bags, and 
like articles which is easily applied, and ar- 



ranged to close the mouth to prevent the con- 
tents from falling out and becoming lost in 
transit and on removal of the device from the 
bag to allow postal authorities or others to 
inspect the contents, the device being also 
capable of fastening covers to deeds and of 
being used for other purposes. 

GRAPPLE. — T. Alexander, Brookhaven, 
Miss. The invention consists in pivoting the 
hooks of the grapple in recesses in the short 
levers to which the grapple-suspending ring 
is attached in the usual way and in providing 
a spring-detent for engaging the bent shanks 
of the hooks to hold the latter in normal posi- 
tion facing inward or toward each other; also 
in providing hooks with lateral projections that 
constitute handles for use in manipulating the 
hooks to engage them with or disengage them 
from a log. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal Wants. 



READ THIS COLUMN CAREFULLY— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu T 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. Iii every ease it is neces- 
sary to give the number of the inquiry. 
MXJNIV & CO. 

Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 5513.— For manufacturers of dupli- 
cating carvers, or machines for cutting wood to any 
desirable form, by copying from the original, such as 
busts, statuary, etc. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 5516.— For manufacturers of lamp- 
black. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 5517.— For pressed ceiling pasteboard 
paper having flower designs stamped thereon. 

Handle & Spoke Mcby. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 5518.— For makers of barrel stock- 
also for a band barrel machine. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 5519.— For makers of glass novelties, 
such as ink wells, etc. 

American inventions negotiated in Europe. Wenzel 
& Hamburger, Equitable Building, Berlin, Germany. 

Inquiry No. 55'-iO.— For manufacturers of family 
ice machines, also dealers in granite and marble wains- 
coting. 

In buying or selling patents money may be saved 
and time gained by writing Chas. A. Scott, 340 Cutler 
Building, Rochester, New York. 

Inquiry No. 5521.— For manufacturers of house- 
hold tinware. 

%W~ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 

Inquiry No. 5522.— For manufacturers of alcohol 
motors, also for makers of suction gas generator 
motors. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For, prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 5523.— For devices for using crude 
oii for fuel purposes. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 5524.— For makers of gold wire and 
shells for making wire and shell jewelry. 

Will sell my patent. Toilet hairbrush combining mir- 
ror and all hairdreasing articles. Valuable novelty. 
Chas. S. Baylor, 714 Main Street, Fredericksburg, Va. 

Inquiry No. 55 25.— For the manufacturers of 
Grabler's pocket check protector. 

The celebrated ** Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma* 
chine Company. Foot of East 138th Street, New York. 

Inquiry IVo. 5526.— For manufacturers of toys 
made from stamped sheet metal. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 55'J 1 ?.— For makers of wooden blades 
for ceiling fans. 

Manufacturers: We can satisfactorily represent and 
handle your account. Correspondence invited. Wel- 
bener-Patrick Company, Manufacturers' Agents, 1T2 
Washington Street, Chicago. 

Inquiry No. 5528.— For makers of tattooing ma- 
chines, also supplies for tattooing. 

Inquiry No. 5529.— For manufacturers of air 
pumps. 

Inquiry No. 5530.— For makers of steam or auto- 
boats, with steam or other power, not having clock- 
work. 

Inquiry No. 5531.— For manufacturers of small 
ice machines. 

Inquiry No. 5532.— For manufacturers of road 
graders, also of hand power drills for quarries. 

Inquiry No. 5533.— For makers of gasoline or 
hot air engines of about }4 horse power. 

Inquiry No. 5534-.— For makers of elastic web- 
bing, such as used in suspenders. 

Inquiry No. 5535.— For parties desirous of put. 
ting a new article on the English market. 

Inquiry No. 5536.— For addresses of manufac- 
turers of hardware specialties. 

Inquiry No. 5537.— For a cheap device for cut. 
ting paper 6 and 8 foot down to 2 foot pieces. 

Inquiry No. 5538.— For manufacturers of paper 
box machines. 

Inquiry No. 5539.— For manufacturers of peat 
machinery. 

Inquiry No. 5540.— For makers of thermostats 
for dry kilns. 

Inquiry No. 5541.— For manufacturers of sport- 
ing gun and ammunition. 

Inquiry No. 5542.— For manufacturers of elec- 
tric runabouts. 

Inquiry No. 5543.— For manufacturers of self- 
registering turnstiles. 

Inquiry No. 5544.— For makers of steam exca- 
vators or navvies, for trenching for sanitary work, 
about 4 feet wide by 16 feet deep. 



}Notes 




and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

Eeferences to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will hear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
. letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americp.n Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9393) W. F. asks: Can you inform 
me what kind of colored glass or films, or 
what it is that is used to throw beams of dif- 
ferent-colored light on actors and scenery on 
the stage of a theater? A.. To throw colored 
lights upon an actor on the stage, it is usual 
to employ either a calcium or electric arc light 
with a reflector, and place in front of the 
light a gelatine film colored with an aniline 
dye of the desired color. 

(9394) J. D. L. says: We have a 6- 
inch condensing lens with a 20-inch focus, and 
want to use a microscope objective with it in 
making a sun microscope. In order to get the. 
necessary light, we have to place the objective 
nearly in the focus which, I understand, is too 
hot for the objective. Can we make a bath 
through which to pass the rays of light, thereby 
taking out the heat and still have the sun micro- 
scope work effectively? What should be used 
as a bath, and how often must it be changed? 
Could one get along without the bath, by using 
a single short lens for an objective? In that 
case, would there be danger of spoiling the 
microscope slides from the heat? If such a 
lens can be used, what length focus would it 
be advisable to get? A. In using the sunlight 
for projecting microscopic objects, it is neces- 
sary to protect the slide by a tank of water 
placed in the path of the beam, so that the 
light passes through the water before it 
reaches the object to be protected. This cuts 
off the heat to a sufficient degree. The con- 
struction of a tank with glass sides is not 
difficult. The details of the work can be 
found in Wright's "Optical Projection," which 
we can send you for $2.25. Two pieces of 
plate glass are fastened by clamps with a thick 
piece of rubber between them, so as to be 
water-tight. The water should be at least 
half an inch thick. Tanks are sold with metal 
sides, so that there is an inch or more water 
through which the light must pass'. The lens 
for projecting the microscopic objects should 
not be of longer focus than iy 2 inches, and a 
lens of as short a focus as % inch may be 
used. 

(9395) J. C. B. asks: 1. If vegetable 
oil, such as olive oil, etc., will harden in any 
degree in cold temperature. A. All oils harden 
more or less by cold ; olive oil at 36 deg. Fahr., 
castor oil at about 34 deg. 2. Will ice sink 
if it is what is generally called rotten? A. 
Ice is said to be rotten when it separates into 
needle crystals and becomes saturated with 
water. It does not sink, but breaks up into 
floating needle crystals and is not seen as ice. 
3. On what side of a curve does the most weight 
want to be, or which way will a wagon tip — 
to the outside or inside of the curve? A. A 
wagon should have most weight on the inside 
of the curve. 4. How do tinsmiths re tin their 
soldering irons? A. Tinsmiths tin their cop- 
pers with pure tin and sal-ammoniac. 

(9396) D. S. D. B. asks: Kindly tell 
me through the columns of the Scientific 
American how to lacquer polished brass. A. 
Brass articles to be lacquered should be first 
given the required finish and made perfectly 
clean. Then heat to about 160 deg. and quick- 
ly varnish with a thin lacquer of light-colored 
shellac, dissolved in methylic alcohol made 
thin like wine by settling and pouring off the 
clear lacquer. Use a broad camel's-hair brush. 

(9397) O. D. S. asks: If a tree fell 
out on a field where there was no one that 
could hear it, would there be a noise? How 
can one prove that there would be a noise, if 
such, the case may be? A. There are two 
senses to the word "sound" or "noise." The 
first is the definition given by the physiologist 
or psychologist : "Sound is a sensation pro- 
duced in the brain by a disturbance or vibrat- 
ory motion of matter, which can be perceived 
through the agency of the auditory nerve." 
The second definition of sound is that of the 
physicist : "Sound is a vibratory motion in 
some material suostance, which if it strikes 
upon the ear of some living being would pro- 
duce a sensation in the brain." The first defi- 
nition is directed toward the sensation pro- 
duced in the living being ; the second is di- 
rected to the physical cause or action. Your 
question witli reference to the falling of a tree 
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where no living being is present, or within 
reach of the physical disturbance, is answered 
in one way by the physiologist, and in the 
opposite way by the physicist. Physiologists 
say there is no sound where there is no audi- 
tory apparatus. Physicists say sound is in- 
dependent of any auditory apparatus' for its 
existence. You will then answer the question 
in either way according to your point of view. 



NEW BOOKS, ETC. 

Hoisting Machinery. By Joseph Horner, 
A.M.I.M.E. New York: J. B. Lippin- 
cott Co., 1903. 8vo.; pp. 252; 215 en- 
gravings. Price $3. 
This book was written with the idea of 
showing the underlying principles, as well 
as the details, of crane construction, and illus- 
trating the various types of hoisting apparatus 
in common use. As most of the manufacturers 
of such apparatus rely largely on experience 
for the correct proportioning of the parts, the 
author has omitted all formulas and theories 
pertaining thereto, and has made his book a 
handy technical reference work for all en- 
gineers and others desirous of knowledge on 
this subject. 

DlZIONARIO TECNICO IN QUATTKO LlNGUE. 

Tedesco. Italiano-Francese-Inglese. 
By Ing. Edoardo Webber. Milano: 
Ulrico Hoepli, 1904. 16mo.; pp. 611. 
The only way in which to test the efficiency 
of a technical dictionary is to use it. That 
we have done. Although we have not always 
been able to find in this lexicon of Mr. Web- 
ber's the definition of every term that we have 
sought, still we have found his book, on the 
whole, an exceedingly helpful guide in trans- 
lating. Most technical dictionaries are so 
far antiquated that the publication of the 
present volume is in many respects a welcome 
contribution from the Iloepli house.- 

Outstanding Errors of the Nautical 
Almanac. By Dodge P. Blackstone, 
A.M., C.E. Berlin, Wis.: George C. 
Hicks, 1903. 8vo.; pp. 55. Price, 
$1.50. 
A correct nautical almanac is of equally 
great value to the astronomer and to the 
mariner. To the former it is essential for the 
correct determination of stellar parallax, while 
to the latter it is quite necessary for mak- 
ing correct observations. Mr. Blackstone's 
pamphlet gives a mathematical demonstration, 
and corrects the errors found to one ten- 
thousandth of a second. It treats of the 
moment of inertia, the precession of the 
equinoxes, the mass of the moon, the ellipticity 
of the earth, and the outstanding corrections 
due to elliptical orbit. 

Simple Experiments in Static Elec- 
tricity. By Percival G. Bull, M.A.Ox- 
on. London: Percival Marshall & 
Co., 1904. 12mo.; pp. 71. Price, 20 
cents. 
This small volume is intended for the use 
of many young students who know more or 
less about practical electrical instruments and 
machines, but who have had little or no ex- 
perience in the fascinating field of static 
electricity. The book describes fully most 
all the interesting experiments that can be 
made with simple apparatus, and it can be 
used alone or in connection with a more 
elaborate text book. 

Architects' and Engineers' Hand Book 
of Reinforced Concrete Construc- 
tions. By L. J. Mensch. Chicago: 
Cement and Engineering News, 1904. 
12mo.; pp. 217. Price, $2. 
Reinforced concrete, while considered to be 
the ideal building material of the future, is 
comparatively little used at present, owing 
to its not being well understood by even out 1 
most competent engineers and architects. This 
handbook was designed to convey to modern 
architects and engineers full information re- 
garding the use of reinforced concrete construc- 
tions. It is copiously illustrated with photo- 
graphs and drawings', and should prove of great 
value to the engineering fraternity. 

X-Rays Simply Explained. A handbook 
on the theory and practice of radio- 
graphy. By R. P. Howgrave-Graham. 
London: Percival Marshall & Co., 
1904. 12mo.; pp. 93. Price, 20 cents. 
This booklet for amateurs gives a clear and 
concise account, both historical and practical, 
of the experiments, discoveries, and improve- 
ments which have led up to the present 
knowledge of Roentgen rays and their ap- 
plication to pathology. Being intended for 
amateurs and students, it does not treat of the 
complicated and expensive apparatus, or of 
the latest developments in hospital methods. 
It gives, on the contrary, a thorough under- 
standing with the elementary principles in- 
volved in X-ray work, and of the use and 
management of the essential pieces of ap- 
paratus employed, including the taking of 
radiographs and the construction of fluoroscent 
screens. It is well illustrated. 

Hie Europa! — Hie Amerika! Aus dem 

Lande der krassen Utilitat. Von Jul. 

H. West, Ingenieur. Verlag von 

Franz Siemenroth in Berlin. Price, 

50 cents. 

Despite its sensational title Mr. West has 

In this book presented a rather shrewd analysis 

of American industrial conditions. His work, 




1'Star" 
Lathes 



Foot and 
Power 
Screw Catting 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N. V., U.S. A. 




Crm* gnri Dnufor and Turret Lathes, Flan- 
rUUl CHlU rUWci ers, Shapers, and Drill Presses. 
SHEPARD LATHE CO., 133 W. 2a St., Cincinnati, O. 



Toledo ^^^w^^OMJSk 

r/?e ^canlronWorKS c ° 



HIGHEST GRADE GREY IRON CASTINGS 
For Gasoline Engines and Cylinders 

All kinds of Automobile Castings. 
FRONTIER IRON WORKS, 2 Auburn Ave., Buffalo, N. Y. 




Machine No. 78. 
Range 2>£-4 in. R. H. 



For Either. 

Hand ^ Power 

This machine is the regular hand machine aup- 
d with a power base, pinion, countershaft, 
, and can be worked as an ordinary power 
machine or taken from its base for use as a 
hand machine. Length of pipe handled 
eas.ly in small room. Illustrated catalogue 
—price list free on application. 

THE CURTIS & CURTIS CO., 

6 Garden St., Bridgeport, Conn. 



like many another book of the same kind, is 
intended to bring home to the mass of German 
manufacturers the magnitude of the "Ameri- 
can peril," of which the German press has 
had occasion more than once to speak within 
recent years. Americans have little to learn 
from the book. Germans, on the other hand, 
will find in it a bold, clear statement of the 
causes for American commercial success. 



Volt Ammeters 

Pocket size, but large enough for accuracy 
and practical use. Various ranges for test- 
ing batteries, electric lignt, telephone and 
other circuits, etc Also, voltmeters and 
Ammeters for general measurements. 
%W~Sendfor Circular. 

Ii. M. PIGNOL.ET, 
80 Cortlandt St., New York, N.Y„ 





PIEKCB 



ARTESIAN 

Wells.OilandGasWellsdrilled 
by contract to any depth from 50 
to 3000 feet.. *We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet! 
Write us statingexactly what 
is required and send for illus- 
trated catalogue. Address 
ENGINEERING AND SUPPLY CCfc 



136 Liberty Street. New York. U.S.A. 



*sms 



are the standard 
for Accuracy, 
Design, Workmanship and Finish. 

Send for Free Catalogue No. 17B, of up-to-date tools 
for mechanics. 

The L. S. Starrett Co., Athol. Mass.. U. S. A 



GAS ENGINE DETAILS.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in Supplement No. 1'292. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 



TOOLS AS A TOPIC 

must be interesting to every handi- 
craftsman. There is a mine of infor- 
mation in 

Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 
Capital handbook of reference. Pro- I 
fusely illustrated. Sent by mail for I 
25 cents, discount sheet included. 
MONTGOMERY <fe CO., 
105 Fulton St., New York City. 





The Franklin Gas Engine 

One-Half Horse Power 

worth $100 complete. We sell all neces- 
sary castings, materials and detail draw- 
ings tor #16.50. For real work— not a toy. 
450 revolutions per minute. Upright or 
horizontal form. Finished parts sold 
separately. Runs by gas or gasolene. 
For boys and men with a mechanical 
turn. Write for circular 9. 

PARSELL & WEED 

129-131 West 31st Street. New York. 



Every Hairbreadth of* Surface Polished Perfectly by 
this Polishing Lathe. 

GOODELL-PRATT COnPANY, Greenfield, Mass. 

Complete B **rm «. Polishing, 

with Ifii *— ^■^^■^^('I'indiug, 

Tail Stock, ^2Ph^ TBL B^^JT and Kindred 
Tee Rest, ^ffig J£^ 1^_H Operations. 

Face Plate, liPiTFi^ls ^^a!' ^S^ i ii ( A useful 



Saw Arbor, 
and Three- 
Jawed Chuck 
Milled Bed. 
5-in. Swing. 
Price, each 




machine in 
many places. 
Hollow 
Spindle . 
12-in. Bed. 
$7.50. 




You Can Search 

the world over without finding its equal 
as a universal pocket measure. Is an 
adding machine for estimators, gives 
the cutting speeds within the fraction 
of an inch, measures curved work, 
spirals and the like as quickly and posi- 
tively as straight work and measures 
them quickly aud accurately. Its sim- 
plicity is surprising. Circular. 
STECKENREITER MFG. CO. 
538 W. 58th Street, New York 



Warren's Natural Asphalt Sand Surfaced 



APPLY IT YOURSELF 

MAKES A FINISHED GRAVEL ROOF. 

Comes ready to lay 

in rolls of 108 square feet. 
Write for sample, circular 
and prices 
Warren Chemical & Mfg. Co.. 18 Battery PI., New York 




INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Issued 
for the Week Ending 
May 10, 1904. 

AND EACH BEARING THAT DATE 

ISee note at end of list about copies of these patents.] 



Adding machine, R. Sears 759,478 

Addressing machine, J. S. Duncan 759,249 

Adjusting spring, J. M. Ericson, et al 759,507 

Air brake, H. Baluss, Jr 759,220 

Air brakes, automatic train pipe coupling 

for, R. J. Weken 759,784 

Air compressor, tide actuated hydraulic, 

W. O. Webber 759,334 

Alarm system, F. McGloin 759,464 

Alloy, S. Kneppel 759,017 

Anchor, mooring, Shepard & Wimpenney. . . . 759,759 
Anesthetic administering apparatus, A. G. V. 

Harcourt 759,309 

Automatic brake, S. C. Burson 759,000 

Axle setter, G. H. Stant 759,700 

Axle, vehicle, S. C. Drake 759.353 

Bag machine, Westervelt & Holmes 759,785 

Bag machine, H. E. Westervelt 759,780 

Bale compress, J. L. Sheppard 759,399 

Bale tie, E. Vuncannon 759,778 

Ball clamp, W. O. Ladd 759,533 

Band fastening for cylindrical tanks, Fer- 
guson & E"ason 759,255 

Band fastening, E. O. Tecktonius 759,328 

Basin, wash hand, F. W. Gordon 759,096 

Battery, Noble & Anderson 759,740 

Bed, combination folding, J. B. Wheatley.. 759,788 

Bed, metallic folding, G. A. Mellon 759,538 

Beds, etc., spring bottom for, W. C. Grose.. 759,515 
Bedstead attachment clamp, G. P. Sharp.... 759,500 
Bedstead canopy holder, J. M. Graham... 759,698 
Bevel and square, combination, L. & H. 

Schumacher 759,319 

Bicycle seat post, H. Clemons 759,072 

Binder, temporary, W. C. Vanden Berg.... 759,410 
Boat launching apparatus, J. Brauchli.... 759,340 

Bodkin, A. V. J. Ireland 759,283 

Boiler cleaner, locomotive, J. G. Talmage.. 759,487 

Boiler tube cleaner, J. P. Prentice 759,468 

Boiling hams, holder for, H. A. Kurl- 

flnke 759,451 

Book mark, H. O. Fairchild 759,427 

Bookbinding, P. W. Ziegler 759,795 

Bottle capping machine, R. A. Witte- 

mann 759,583 

Bottle closure, Baker & Gallagher 759,496 

Bottle, non-refillable, F. D. Ohristensen 759,347 

Bottle, non-reflllable, J. B. Fitzgerald 759,509 

Bottle, non-reflllable, J. A. Edes 759,597 

Bottle rinsing machine, J. J. Clifford 759,349 

Bottle, water, R. W. Sampson 759,555 

Bottle wrapper, A. Forbes 759,602 

Box, H. B. Williams 759,578 

Box fastener, F. L. Waldron 759,049 

Brake beam, W. McMillan 759,302 

Brake device, E. G. Shortt 759,563 

Brake shoe, A. L. Streeter 759,507 

Briquet binder, E. J. Hoffman 759,443 

Broiler, P. Dedieu 759,504 

Broom winding machine, W. P. Bliss 759,339 

Brushmaker's tool, H. Nielson 759,405 

Brush, tooth, J. A. Yates 759,490 

Bucket, Aspin & Erickson 759,224 

Burglar alarm, A. J. Kercher 759,015 

Burglar alarm, G. A. Sachs 759,037 

Burner attachment and shade support, ex- 
tensible, O. T. Fuller 759,089 

Burner casing, C. H. Montgomerie y 

Agramonte 759,541 

Butter cutter, J. D. Bloom 759,058 

Button shank former, thread, M. V. Quinn. 759,307 

Cabinet, J. L. Tandy 759,709, 759,770 

Cabinet, dispensing, J. Lines 759,724 

Cable hanger, F. E. Wey 759.787 

Caisson, D. E. Moran 759,388, 759,389 

Calendar, F. M. Rand 759,549 

Can and opener therefor, E. G. Moersch . . 759,400 
Can capping machine, C. B. McDonald.... 759,300 
Canned fruits, vegetables, etc., process 

kettle for, J. Baker 759,411 

Car, Lindstrom & Streib 759,290 

Car coupling, A. E. Waggoner 759,331 

Car coupling machine, G. W. Bowling.... 759,234 

Car feeder, F. R. Keith 759,446 

Car, freight, H. S. Hart 759,275 

Car, freight, O. M, Jones 759,285 

Car panel, convertible, J. A. Brill 759,661 

Car replacer, L. B. Gump 759,702 

Car Sander, B. B. Jenkins 759,377 

Car side bearing, J. E. Norwood 759,304 

Car wheel, H. H. Hayward 759,812 

Cars, cheek piece or plate for holding the 
draft rigging to the under sides of, 

T. H. Simpson 759,321 

Carbureter, F. C. Merrege 759,539 

Carbureter, hydrocarbon engine, M. A. 

Rutenber 759,396 

Carding machine, J. J. Henderson 759,439 

Carding machine attachment, J. T. 

Griffith 759,271 

Carpet renovator, pneumatic, A. Lotz 759,452 

Cart, hand, J. A. Baines 759,495 

Casing swage, F. W. Jones 759,379 

Casein, treatment of, L. A. Dreyfus 759,808 

Cash register, A. Pfaff 759,407 

Cash register, S. Rhoades 759,749 

Casket fastener, sheet metal, J. Maxwell... 759,727 

Casket, sheet metal, J. Maxwell 759,728 

Caster, W. A. Tonini 759,408 

Caster wheel, C. E. Myers 759,299 

Casting apparatus, G. Stroh 759,508, 759,509 

Cement clinker, etc., apparatus for burning 

Portland, T. A. Edison 759,357 

Cement clinker, etc., burning Portland, T. 

A. Edison 759,350 

Chair, H. F. Cook 759,070 

Chimney cowl, B. S. Whitton 759,789 

Chromium, making metallic, A. K. Eaton.. 759,424 

Cigarette roller, C. Schopke 759,470 

Circuit changer, C. C. Cadden 759,237 

Clock, R. Korfhage 759,019 

Cloth winding machine, N. Jarvis 759,370 

Clothesline, S. A. Owens 759,394 

Clutch, friction, W. C. Davis 759,841 

Coat collar, H. Hoffman 759,371 

Coating metal objects, A. Johnson 759,528 

Cock or valve, safety, D. T. Brown 759,341 

Coffee mill, S. T. Wallace 759,781 

Coherer, A. H. Stewart 759,835 

Collar supporter, lady's, K. D. Stevenson.. 759,403 
Combs from celluloid, manufacture of, C. 

Bensinger 759,413 

Compressing material into form, attachment 

for machines for, H. J. Flood 759,259 

Concrete construction, mold for metal, C. 

Weber 759,573 

Converters, etc., apparatus for the in- 
troduction of pulverulent substances into, 

G. Rosenthal 759,750 

Conveying apparatus, T. S. Miller 759,295 

Copper ores, reduction of, E. P. Clark 759,070 

Corn husking and shredding machine, W. 

B. Martindale 759,725 

Corn picker and husker, M. D. Hatch 759,370 

Corn shocking mechanism, J. E. Simmonds. . 759,401 

Corn sorter, seed, L. P. Graham 759,811 

Corset, K. Golais 759,200 

Corset attachment, K. H. McFarland 759,542 

Cotton gin, A. McGonagle 759,390 

Cotton gin, R. Starrett 759,484 

Cotton press, C. J. Luce 759,386 

Coupling, T. J. Grier 759,270 

Crate, H. N. Backus 759,853 




Actual 22 horsepower, with only 85 lbs. loaik-il weight to each h 
power. Speed range of 4 to 4t miles per hour. Anti-friction ball bearing 
axles, direct drive, mechanical valves for intake aid exhaust. Winner 
of highest prizes for 1SOT1I speed and endurance wherever entered. 

$3 OOO 

Sendf or illustrated descriptive liLuiature and na.me of nearest agent. 

PACKARD MOTOR CAR CO., Dept. 5, Detroit, Mich, 

Member Association of Licensed Automobile Manufacturers. 
New York Agents:— Packard Motor Car Co., of N. Y., 317-319 W. 
59th St., New York City. 



The Apple 



il)T0MATI C 



For Gas Engines, Launches 
Automobiles, etc. 

I No more belt, battery and coin 
! mutator troubles, Dirt am) 
| waterproof. Easily attache* 
increases power and speed. 
| Send for full particulars on om 
I ignition apparatus. 

| The Dayton Eleetrienl Mfts, Co. Sbnmrii'ft 
98 Reibold Bhig.. Dayton, Ohio. "^KARIY*** 




L 4 H* P* Gas Engine Castings 

.FOR $15 WITH BLUE PRINTS. 




Cylinder bored and 
faced-off. 

Runs by gas or gaso- 
line. Water-jacketed. 
% H. P. Castings— not 
bored or faced— $lf>.00. 
Send for catalogue of 
engines, dynamos, elec- 
trical supplies. 

L W. GILLESPIE & CO., 232 E. 4th St., Marion, Ind. 

DIVIDEND 

PAYING MINING; Oil/, TIMBER, SMELTER* 
AN1> INDUSTRIAL STOCKS making possible 
LARGE INTEREST and PROFITS, listed and 
unlisted, our specialty. Booklets giving full in- 
formation mailed free on application. 

DOUGLAS, LACEY A CO., 
Bankers S Brokers, 66 Broadway, New YorK 
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MIX 

AM 



JOMK 

■;HANICS 

ATI.I'RS 



Cyclopedia 



Valuable Books 

■p <p <j» 

Home Mechanics 
for Amateurs 

This book bas achieved a:i unparalled success in one 
^^^ week, and a Special Edi- 
tion of 4,100 copies bas been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way— the *' only " way 
—at small expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent -the 
book $1.50 postpaid. If the 
book coiil* meet you face 
to face you would be the 
first to'purchase. The first 
large edition is almost 
gone, order to-day. 

370 Pages 326 Engravings Price $1.50 

REVISED and ENLARGED EDITION 

The Scientific American 

Of Receipts, 
Notes ar\d ^ 
Queries. V 
15,000 Receipts. 734 Pages. 
Price, $3.00 in Cloth. $6.00 in Sheep. $6.50 
in Half Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader It should 
have a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia m ay obtian 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 

A Complete Electrical Library. 

By PROP. T. O'CONOR SLOANE. 

Aninexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. For the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 

Arithmetic of Electricity 
138 pages, . . . $1.00 

Electric Toy Making, 140 
pages, $1.00 

How to Become a Suc- 
cessful Electrician, 189 
pages, $1.00 

Standard Electrical Dic- 
tionary, 682 pages, $3.00 

Electricity Simplified, 158 Five volumes, 1,300 ; „ 

pages $1.00 arid over h5Q illustrations. 

A valuable and indispensable addition to every library. 
Our Great Special Offer.— We will send prepaid 

the above five volumes, handsomely bound in blue cloth 

with silver lettering, and inclosed in a neat folding box, 

as shown in.the illustration, at the Special Reduced 

Price of $5.00 for the complete set. The regular 

price of the five volumes is $7.00. 

%3f Full descriptive circulars of above books will be mailed 
free upon application.- 

JYIUNN &. CO., 

Publishers, 361 Broadway, New York. 
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Scientific American. 



May 21, 1904. 




Direct 
Drive 



PEERLESS 
TOURING CARS 



$3,700 to $6,000 

Combine elegance — comfort — safety 
— speed — simplicity and absolute 
dependability. 8o# of the buyers of 
Peerless Cars have owned and dis- 
carded automobiles of other makes 

Write for illustrated catalogue explaining fully 
the pointsof Peerless Perfection, Photogravure 
of Peerless Girl No. IV, without advertising, 
size 18x28 inches, sent postpaid for ten cents 

PEERLESS MOTOR CAR CO. 

Cleveland, Ohio 

Member Association Licensed Automobile Manufacturers. 
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"Globe 

IJASOLINE 

Marine Engines 



Improved. Simple. 
Reliable, Economical, 
Substantial. Prices 
Right. Guaranteed. 
Write for Catalogue. 
Built by ... . 

PENNSYLVANIA IRON WORKS CO., Philadelphia, Pa. 

and 1H6 .Liberty St„ New York. U. S. A. 



Counter 




Roisters an accurate account of work done on printing presses, grain 
tallies, weighing, measuring and other automatic machines. Counts up 
to 1,(100,1(10 and repeats automatically. Sinipk*, accurate, durable. Spe- 
cial counters to order. Send for circular. C. J . ROOT, Bristol, Conn. 



A Southern Home 

In a country free from excessive heat 
and cold, healthful and prosperous. 

LANDS at LOW PRICES 

For printed matter, circulars, etc., 
giving full particulars, write 

iff. V. RICHARDS, Land and Industrial Agent, 
Southern Railway and Mobile & Ohio Railroad, 

Washington, D. C. 




Niagara Hydraulic Ram 

A perpetual answer to the question of 
~~ Lter supply. Continuous service 
lerever there is a running stream. 
Nothing to blow down, blow up, or 
require attention. Requires less 
head of water to operate than any 
other ram. Never needs repairs. 
Catalogue free. 
Niagara Hydraulic Engine Co., 
Chester, Penna. 







A SICK-ROOM NECESSITY 

The reliable Antiseptic, Disinfectant and Drcor>ORANTUsedfnrmany 
yearn by physicians and nurses at hospitals and homes for arresting and 
preventing disease, purifying air, washing vessels, utensils, etc. At all 
dealers or 10 and '25 cents by mail. Look for above trade-mark. Genuine 
only bears it. Avoid imitations. Valuable medical literature Free. 
811 lpho-Napthol €0., 15 Hay market 8q.. lioston, Mass. 



FISHING TACKLE 

We make everything dear to the Fisherman. 
The quality of Our Goods is most remarkable. 
You are consulting Experts when you consult us. 
Our Prices are Very Low. 

Send 5c. for 170 page illustrated catalogue. 

CLARK-HORROCKS CO., 

UTICA, N. Y. 



* Free from the care which wearies and annoys, 
Where every hour brings its several joys." 



' AMERICA'S 

SUMMER 

RESORTS" 



This is one of the most complete 
publications of its kind, and will 
assist those who are wondering where 
they will go to spend their vacation 
this summer. 

It contains a valuable map, in addi- 
tion to much interesting information 
regarding resorts on orreachedby the 

NEW YORK CENTRAL LINES 



A copy will be sent free, upon receiptof a two- 
cent stamp, by George H. Daniels, General Pas- 
senger Am;nt, New York Central & Hudson 
Kiver Railroad, Grand Central Station, New York 



Crate, folding, C. F. Miesen 760,294 

Crate, fruit, T. P. Reed 789,633 

Crushing and grinding mill, T. L. & T. J. 

Sturtevant 759,843 

Cushion tire wheel, W. H. Holmes 759,611 

Cuspidor, C. S. Phillips 759,547 

Cuspidor lifter, W. J. Enz 759,253 

Cuspidor, reversible, F. W. Atwell 759,494 

Cut off, automatic, E. Hoey 759,712 

Cutter. See Butter cutter. 

Cycle stand, motor, W. A. McCurd 759,627 

Display case, B. G. Baird 759,588 

Display or advertising apparatus, E. Lundin. 759,815 
Ditching and grading machine, H. Hender- 
son 759,610 

Door check, R. A. Lackey 759,621 

Door fastener, Coleman & Gregory 759,67:1 

Door lock actuated circuit breaker, G. G. 

Knapp 759,814 

Doubletree, A. J. Gray 759,267 

Doughnut frier and drainer, J. Korbel 759,018 

Draft equalizer, G. W. Peter 759,466 

Draft gear, G. W. Thompson 759,572 

Drafting instrument, R. P. Stout 759,566 

Dredge attachment, H. A. Funke 759,690 

Dress shield, I. L. Wild 759,577 

Dresser or chiffonier, A. N. Canberg 759,667 

Duplicator, C. II. Epple 759,251 

Dye and making same, blue azo, Jagers- 

pacher & Krober 759,284 

Dye and making same, red basic rhodamin, 

A. Bischler 759,657 

Dye and making same, violet tetrazo, K. 

Jedlicka 759,613 

Dye, red azo, Julius & Ilaeckel 759,716 

Eaves trough forming machine, I. .1. 

Shifley 759,480 

Electric accumulator, Fortun & Semprun... 759,431 

Electric brake, W. Lasar 759,288 

Electric heater or rheostat, M. C. Krueger.. 759,722 

Electric meter, L. P. Decombe 759,352 

Electric switch, H. C. Baor 759,586 

Electrical switch. F. L. Faurote 759,600 

Electricity meter, M. Kallmann 759,286 

Electrode, secondary battery, C. J. Reed.. 759,550 
Electrolytic apparatus, H. S. Blackmore, 

759,798, 759.799 

Elevator, A. Kiddie 759,720 

Elevator automatic door lock, A. B. See.. 759,479 
Elevator door safety catch, C. F. Stevens.. 759,485 
Elevator shaft safety lock, Gurney & 

Westlin 759,703 

Enameling device, E. L. Dawes 759,351 

End post, C. A. Willmarth 759,837 

Engine, E. T. Ford 759,510 

Engine, A. E. Olney 759,828 

Engine vaporizer, hydrocarbon, J. J. Mac- 

Mulkin 759,624 

Envelop clasp, S. Dancyger 759,080 

Envelop, mailing, W. W. Klugh 759,382 

Envelop, safety, H. B. Schutt 759,398 

Evener, multiple, C. L. Fowle 759,361 

Excavating machine, D. H. Snyder 759,764 

Excavator, steam dirt, B. R. Snider 759,763 

Exercising machine, J. Moraiity 759,296 

Eyelet, G. II. lirabrook. 759,804 

Eyesight, testing apparatus, A. cfc A. C. 

Bechtold . . : 759,229 

Fan system regulation, pneumatic, J. L. 

Creveling 759,245 

Faucet, J. J. Delany 759.240 

Feed mechanism, F. H. Lippincott 759,291 

Feeder and band cutter, Riner & Thomas.. 759,552 
Feeding water to steam boilers, apparatus 

for, T. Brazda 759,600 

Fence post, M. T. Carolan 759,344 

Fence post, .T. M. Van Meter 759,488 

Fence post, C. A. Willmarth 759,838 

Fender, J. O. Harrison 759,707 

Ferruling shade rollers, machine for, C. 

Flagler 759,360 

Filaments or films from viscose, manufac- 
ture of, C. N. Waite 759,332 

Filing cabinets, etc., means for securing 

movable partitions in, E. J. Noblett. . . 759,392 

Fire escape, C. G. Wheeland 759,335 

Fire resisting curtains, device for preventing 
endwise movement and lateral separation 

of slats in, W. R. Kinnear 759,447 

Fishing tool, A. H. Brandon 759,416 

Fishing tool for sucker rods, etc., Mann 

& Evans 759,454 

Flanging machine, J. P. Sneddon 759,482 

Flap layer, J. B. Hadaway 759,273 

Flour, treating, .T. N. Alsop 759,051 

Fluids, air or gas lift for, W. B. Harris.. 759,706 

Flux, welding, W. W. Ilout 759,526 

Folding bracket, G. M. Greeley 759,4.35 

Foot, artificial, J. F. Rowley 759,753 

Frame. See Picture frame. 

Fruit gatherer, H. Mayo 759,729 

Fruit jar, G. H. Ricke 759,830 

Fuel, smokeless, T. Weeple 759,783 

Furniture, combination article of, .1. TI. 

Griffin 759,700 

Game board stand, E. T. Burrowes 759,343 

Game register, pool, Munger & Bass 759,736 

Garbage can, R. Metz 759,821 

Garment fastener, E. Magaziner 759,025 

Garment fastener, W. I. Dreisbach 759,683 

Garment hanger, locking, M. Terletszky . . . 759,772 
Garment supporter and protector, combined, 

E. Ferneau 759,256 

Gas compressor stuffing box, G. Braun- 

gart, Jr 759,059 

Gas condensing bodies, producing, A. Tis-' 

sier 759,406 

Gas generator, acetylene, J. McConechy . . . . 759,737 

Gasometer, N. Goodyear 759,366 

Glass, blowing, M. J. Owens 759,742 

Glass, clamp for holding plate, S. W. 

Harper 759,608 

Glass drawing apparatus, L. Thornburg... 759,329 

Glass tank furnace, P. Ebeling 759,354 

Glassware, manufacturing, E. Kaye 759,718 

Globe or shade holder, L. R. Hopton 759,444 

Go-cart, I. N. Dann 759,681 

Go-cart, folding, C. B. Gwathmey 759,272 

Grading and ditching machine, T. J. Gray. 759,606 

Grain drier and cooler, J. W. Irwin 759,527 

Grain riddle, E. A. Jones 759,378 

Grain scourer, W. B. & H. Allen 759,221 

Gramophone or talking machine, A. Clark.. 759,348 

Grating, burglar proof, H. Rick 759,471 

Gripper and gripper bar, II. F. Rubey 759,395 

Ground wire attachment, W. J. Bishop.... 759,414 

Gunner's arm rest, J. E. Cover 759,593 

Hammer, P. Scboltes 759,556 

Hammock, T. J. Conway 759,240 

Harvesters and threshers, platform attach- 
ment for combined, F. McCown, et al.. 759,738 
Hay, etc., apparatus for unloading, J. A. 

Cross 759,421 

Hay rake, H. R. Ingledue 759,282 

Heating systems, apparatus for measuring 

heat in hot water, C. C. Peck 759,306 

Heating systems, funnel cock for hot water, 

O. Link 759,623 

Heel, self-equalizing, II. W. Buff 759,065 

Hinge, separable screen, C. Rowland, 

759,751, 759,752 

Hog scalding machine, T. E. Jones 759,529 

Horse overshoe, J. T. Ryan 759,636 

Horses running away, apparatus for pre- 
venting, W. Droste 759,684 

Horseshoe attachment, Fink & AiKllatier. . 759,810 

Hose coupling, M. P. Stevens 759,324 

Hose couplings, dust guard for air, T. 

Gaughan 759, 692 

Hot air furnace, P. M. Bruner 759,235 

Hot air furnace, R. H. Sayre 759,318 

Hot water heater, W. Kane 759,380 

Hub, wheel, W. Sobey 759,564 

Incubator, infant, G. II. How 759,612 

Index, card, W. K. Sparrow 759,483 

Insulator heading machine, T. L. Fire- 
stone 759,429 

Insulator, telegraph wire, C. Hobert 759,276 

Iron or steel direct from ore, producing, 

Brown & Reynolds 759,590 

Ironing table, J. M. Ellison 759,598 

Jar cover holder, fruit, W. T. Wiley 759,336 

Jaw wrench. W. W. Murch 759,824 

Key, G. W. Darling 759,503 

Lace fastener, J. W. Williams 759,579 

Lacing, A. Schoshusen 759,477 

Lamp socket switch, incandescent, J. D. 

Raymond 759,632 

Lamps, manufacture of small incandescent, 

A. D. Whipple 759,650 

Lamps, means for and method of securing 
lead in wires in electric, Entriken &' 

Everett 759,500 

Last or form, shoe, H. B. Walker , , 759,333 



j& j& THe Cincinnati 
UprigfHt Drills^ j&j& 

21,24,28,32,36, 
42 inch. 

Made in a factory built only 
for this particular line. 
Everything perfect for the 
correct production of these 
drills which are 

The Better Kind 

Our strong points 
ACCURACY, 
STRENGTH, 
CONVENIENCE 
AND RESULTS. 
JVo Cincinnati Upright 
Drill i s ever offered second 
hand as it makes too 
much money for the 
'- — owner to part with it. 
Investigate and be convinced. 
CINCINNATI MACHINE TOOL CO. 
New Location 
CAMP WASHINGTON 
Cincinnati, Ohio - - - - V. S. A. 
Special attention given to Export orders. 





SIMPLICITY-* 
com S HIGH POWER 
a„a DURABILITY 



" One Lever Drive 

For particulars write 

Monroe Engine Co. 



19 Harvard Place 
BOSTON, MASS. 




If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
Drill Chucks, Little Giant 
Drill Chucks 

8522ft 0ut - ^pai 'fffiSSSH* 

Chucks.ScrolllsEr-^-"^ *- JW — ■*- 
Combination ^ll^ &pw ga^^' ■; ./ 
Latbe Chucks, Geared ^c^^m^^x 

Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. Y„ II. S. A. 
Ask for catalogue in English, French. Spanish or German. 
F'irst Prize at Columbian exposition, 1893. 




BUILD YOUR OWN BOAT 

"^ BY the'BROOKS system" 



Ii6FT-L0NOvExact size PATTERNS of every piece. Complete IN = 
n-4FT-BE < u^3TRUCT10NS.EBch step plainly ILLUSTRATED. Expert 
IrttTTPWS $ 9\erce unnecessary. Hundreds have built this boat. 

1 -~~ working spare time.atatotal cost of $i+.oo ■ 

* . Boat Patterns of &ll kinds and sizes up to sift. 
at prices jtom $3.00 up. We also build complex 
ted boats and knock down frames. 
MRTICULARS FHEE-25 { brings 64 p.illust rated catalogue. 
set of working instructions and illustrations. 



COMRIHATI0K 
lAUNCH-SAU I 
SROWBOAl I 
BROOKS BOAT MFO.CO.STA-A BAY CITY. MICH 




GAS ENGINE 
IGNITERS 

for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carlisle & Finch Co.. 

233 E. Clifton Ave., Cincinnati, 




FOR 

GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

B'rom9-in. to 13-in. swing. 
Arraneed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 

W.F.&JN0.BARNESC0. 

Established 1872. 
1999 Ruby St., Rockford, III. 




Kerosene Oil Engine 

Nothing but Kerosene Oilto run it 

Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
order, and is cheaper to run than any 
otber engine manufactured. Economi- 
cal and Easily Operated. 

International Power Vehicle Co. 

Stamford, Conn, 



TAKE THE NICKEL. PLATE ROAD FOR 
THE ST. LOUIS FAIR. 

Lowest Rates and many unusual privileges. Special 
$15.00 rate on certain riat.es. Full information on appli- 
cation to local Agents, or R. E. Payne, General Agent, 
291 Main St., Buffalo, N, Y., or A. W. Ecclestone, D.P.A., 
385 Broadway, New York. 



"Four or Five Barrels of Scale 

from boilers we thought clean," is what the Standard 
Cotton Mills of Cedartown, Ga., write in regard to the 
Dean Boiler Tube Cleaner. This cleaner will re- 




move all scale from the tubes of a water tube or return 
tubular boiler. Every man who pays the bills should 
read our pamphlet Economy in the Boiler Room." 
Send for it to-day. 

THE WM. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 



PALMER jm, 

MARINE and STATIONARY $pfff 

MOTORS mh 

2 and 4 CYCLE 

are no experiment, as they j j|g 
are in successful operation |||i 
in all parts of the world. 

Launches in stock. X. 

Send for Catalogue.- ** 

PAliMER BROS,, 

Cos Cob* Conn. 
New Vork Office, 136 Liberty St. 




"Its So 
Easy" 




SAFETY 



RAZOR* 



Do you know it's a simple matter to always get 
a perfect shave with the ** GEM ?" The first 
trial convinces you of its superiority over all 
other razors— you can shave in a hurry without 
worry or cuts. Send name and address for in- 
teresting Free Booklet. 

Buy only the " GEM "— at dealers 
or direct on receipt of price. 

Razor, complete, #2. Morocco Case, with 'I blades, $3.£»0 
Stropping Machine ami .Strop, $3.00 

GEM CUTLERY CO., Dept. J, 34 Route St., New York 




Royal 4-Cycle 
G ASOLI NE EN CI NES 

MARINE AND STATIONARY. 

We make a 
Special Reversible 3 H. P. Engine 

FOR LAUNCHES 

ROYAL EQUIPMENT CO. 
45 Golden Hill St., Bridgeport. Conn, 




To economize Time is to 
iave expense. The Burr 
Lndex furnishes the short 
'iuito profits in any busi- 
aess. A sample sent on 
request for examination 
tvithout any charge what- 
aver. Can be returned if 
not satisfactory. Try it 
mil be convinced. 
The Burr Index Co., 
Deparment S, 336 Asylum 
Street, Hartford. Conn. 
Send for Catalogue. 




The Hygrophant 

shows with accuracy and 
without computation the 
temperature and degree of 
humidity. Sendforcircular 

J. S. F. HUDDLESTON 

20 Devonshire St., Boston 



MR. MANUFACTURER — 

Supposing: you burn L5(X1 tons of coal in a 
year. Supposing we can show you how to s:xve 
five per cent, of this. How much would it be 
worth to you? We have done better than that. 
Write for booklet. 

THE G. M. PARKS CO. 

453 Main Street, Fitchburg, Mass. 



RADIUM 

AND 

RADIO-ACTIVITY 



The Scientific American Supplement has 
published the most complete information on the 
subject of Radium and Radio-activity that has 
thus far appeared. 

The following articles, written by men who 
have played a prominent part in the discovery 
of the marvelous properties of radium, should 
be read by every student of chemistry and 
physics : 

RADIO-ACTIVITY AND THE ELEC- 
TRON THEORY. By SIR WILI y IAM 
CROOKES. Scientific American Sup- 
plement 1402. 

THE RADIO-ACTIVITY OF MATTER. 

By PROFESSOR HENRI BECQUEREL. 
Scientific American Supplement 1379. 

SOME PROPERTIES OF THE RADIO- 
ACTIVE SUBSTANCES. By PRO- 
FESSOR HENRI BECQUEREL. Scienti- 
fic American Supplement 1427. 

PRODUCTION OF HELIUM FROM 
RADIUM. By SIR WILLIAM RAMSAY. 
Scientific American Supplement 1444. 

THORIUM! A RADIO-ACTIVE SUB- 
STANCE WITH THERAPEUTICAL 
POSSIBILITIES. By DR. SAMUEL O. 
TRACY. Scientific American Supple- 
ment 1470. 

RADIUM IN MEDICINE. By DR. 
SAMUEL G. TRACY. Scientific Ameri- 
can Supplement 1455. 

A RESUME OF RECENT SPECIAL 
STUDIES OF RADIUM AND RADIO- 
ACTIVITY. Scientific American Sup- 
plements 1468, 1471, 1479. 

RADIUM AND RADIO-ACTIVE SUB- 
STANCES. By WILLIAM J. HAMMER. 
Scientific American Supplement 1429. 

A COMPLETE MANUAL OF RADIUM 
TECHNOLOGY, clearly explaining the 
methods of obtaining radium, conducting 
experiments with the substance and measur- 
ing its radio-active force will be found in 
Scientific American Supplements 1475, 
1476, 1477. 

These Scientific American Supplements 
comprise what may well be considered an admir- 
able text-book on the subject of radio-activity. 

Price of Scientific American Supplements 
TEN CENTS BY MAIL 
for each number mentioned. Order through 
your newsdealer or from 

MUNN & CO., 361 Broadway, New York 
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and a 




Model A Tonneau, - $850 
Without Tonneau, $750 

Model B Touring Car, $900 
Without Tonneau, $800 

For a delightful spin in the country; for 
business or pleasure ; for quick and pleas- 
ant transit over long distances or short, 
there's nothing equals a reliable automobile. 

No reliable automobile is so easy to buy, 
to operate, or to maintain, as a Cadillac. 

No automobile at double the money is 
so strongly constructed, so speedy on good 
roads, so dependable on bad, so capable in 
the matter of hill=climbing, as the Cadillac 

Model A Tonneau (shown above) wilt 
carry four people safely and comfortably at 
30 miles per hour on the level stretches, 
and will go up a 45 per cent, grade. - 

Model B Touring car is identical in ac= 
complishment, but has larger wheels, longer 
wheel=base, more roomy body. Both 
Models are equipped with Goodrich 3=inch 
detachable tires. 

Full appreciation of Cadillac superiority 
in design, construction and performance is 
.possible only by inspection and trial. 

Will be glad to send you booklet N for 
the asking. It explains and illustrates all 
Cadillac models in detail, and gives address 
of agency nearest you where they may be 
seen and tried. 

CADILLAC AUTOMOBILE CO., 
Detroit, Mich. 

Hember Association of LicenBed Automobile Manufacturerr 



Special Notice 

AGENTS WANTED 

We have completed arrange- 
ments for several thousand 
dollars' worth of space in the 
leading popular magazines - 
advertising to start at once 
and run until 1905. The gen- 
eral public (about 20 million 
or more) will learn of the 
merits of the 

No. 5 Lindsay High Candle 

Power Lamp 
Reliable men wanted in every 
locality to take care of the 
resulting business. 

VW Become recognized now 
as headquarters for this light 
in your locality. 
Big money i 

and r For hustlers. 
Little work ) 

Write at once for particulars. 

Lindsay & Co, Dept S, Chicago 



THE EXCELLENT 



vmcMiSd 





Last spindle socket, E. S. Morton 

Latch, gravity, C. H. Wilson 

Lathe, ring turning, W. Christie 

Leaf, turner, W. Geyer 

Level, spirit, C. F. Crawford 

Lifter. See Cuspidor lifter. 

Lifting jack, G. Derksen 

Lightning arrester, J. C. Barclay 

Lineman supporting mechanism, T. E. Hal- 
lett 

Linotype distributer, Cooney & Totten. . . . 

Linotype machine, J. N. Crofut 

Liquid drawing apparatus, W. A. F. Mc- 
Callum 

Lock, F. M. Galentin 

Lock and latch, A. M. Carrier 

Locomotive grate shaker, H. Swoyer 

Locomotive lighting system, E. T. Ford.... 

Locomotive Sander, G. W. Frazier 

Log turner toothed bar, D. R. Edwards.... 

Loom electrical warp stop motion, H. I. 
Harriman 

Loom, filling replenishing, M. L. Stone. . . . 

Loom reed, A. Saurer 

Loom shuttle, A. R. Heritage 

Loom warp stop motion, 0. Reinhardt 

Lubricants to wire or other ropes, apparatus 
for applying, Bone & Whitehead 

Machinery, means for controlling velocity 
and decreasing shocks and recoil in, 
E. G. Shortt 

Mail box, C. B. Harward 

Marlinespike, F. Kappler, Jr 

Massaging instrument, M. Doerr 

Measure, angle tape, J. A. Roe 

Measuring instrument, angle, C. Clark 

Measuring machine, G. M. Bond 

Measuring the revolutions of rotating 
shafts, H. Frahm 

Measuring the revolutions of rotating 
shafts, apparatus for, H. Frahm 

Mechanical movement, C. & J. Dietz 

Mechanical movement, A. Wahle 

Medicament vaporizer, M. Saenger 

Mercurial regulator, R. J. Flinn 

Metal fabric, P. J. Shrum 

Metals for solutions, recovering, I. An- 
derson 

Metals from their crushed ores, etc., ap- 
paratus for separating, W. N. Turner. 

Metallurgical furnace, E. C. Wills 

Milling tool, adjustable hollow, A. Elmiger. 

Mine timber, D. W. Brunton 

Miter box, D. F. Updegraff 

Moistening machine, gummed strip, J. E. 
Colvin '. 

Motion, device for varying reciprocating, 
C. F. Goddard, Jr 

Motor gear, J. Havluj 

Music leaf turner, W. Pilot 

Music sheet, mechanical, F. C. White 

Musical instrument note striking mechan- 
ism, E. H. Klaber 

Musical instruments, division indicator for 
mechanical, F. C. White 

Nailing machine, W. J. Darling, et al 

Net, fly, C. E. Rhinehart 

Newsstand, S. J. Richardson 

Nozzle, jet, L. Schutte 

Numbering machine, typographic, E. G. 
Bates 

Nut lock, F. J. Bloomqvlst 

Nut lock, S. M. Hopping 

Oil burner, E. W. Jackson 

Oil burner, G. G. Calkins 

Oil burner, D. H. Mosteller 

Oiler, wheel, W. D. Graves 

Ordnance, smoke and gas ejector for, 
Boucher & McCloskey 

Ore roasting furnace, rotary rabbled, T. D. 
Merton 

Organ, pipe, F. Zebrowski 

Packing, A. O. Van Dervort 

Packing, piston and piston valve, J. T. 
Wilson 759,581, 

Paddle wheel, E. Chaquette 

Padlock, permutation, S. W. K. Miller. . . . 

Paper fastener, E. L. Sibley 

Paper feeding mechanism, J. S. Duncan. . 

Paper watermarking device, E. R. & O. F. 
Behrend, reissue 

Parer, fruit or vegetable, M. Glasser 

Pea picking machine, S. E. Kierolf 

Pen, writing, H. O. Reese 

Penholder, C. C. Metheny 

Pencil holder, H. H. Garson 

Pencil holder, R. A. Nichols 

Pencil sharpener, H. H. Brandes 

Pessary, F. H. Brunig 

Phonographs and kinematographs, apparatus 
for synchronously operating, L. Gau- 
mont 

Photographic objective, K. Martin 

Photographic plate holders, exposure in- 
dex for, H. G. Rosslow 

Photographic printing apparatus, F. Rachel 

Piano action, A. A. Barthelmes 

Pick, miner's, M. Hardsocg 

Picker. See Corn picker. 

Picture cover and frame, combined, J. C. 
Barcus 

Picture, etc., frame, J. J. Sherman, Jr.... 

Picture frame, L. Brand 

Picture transferring composition, H. J. 
McKeel 

Pile driver, E. S. Leach 

Pin joint, A. Pollard 

Pipes, apparatus for use in connection with 
the manufacture of sanitary or other 
like, R. Stanley 

Piping fluids, Isaacs & Speed 

Pistol grip, G. C. Bourne 

Plant support, F. Gompf 

Plant weeding and thinning out device, 

B. J. Otto 

Pliers, C. J. Carlsen 

Plow, E. J. Rubottom 

Plow, disk, S. V. Weeks 

Plow, sulky, J. E". Russell 

Poke, animal, J. W. Seibert 

Power transmission mechanism, B. J. Ar- 
nold 759,222, 

Pressure mechanism, E. T. Wolf 

Printing apparatus, wrapping paper, F. L. 

Mercer 

Projectile for loading practice, P. A. Guye.. 

Propeller shaft, screw, H. S. Maxim 

Propeller shafts, stern tube for screw, J. 

Stephens 

Pulp, machine for molding articles from, 

M. L. Keyes 

Pulp screen, N. B. Hayes 

Pumping power, E. O. Weidler 

Punch, H C. Hart 

Punch, combination ticket, W. C. Downing.. 

Punches, making, H. C. Hart 

Punching machine feeding apparatus, J. A. 

Reeves 

Pyrotechnical compositions, making, M. 

Magnard 

Quartz mill, E. Booker 759,497, 

Quilling machine, G. Sipp 

Rail joint bridge plate and fastening, S. 

C. Ball 

Rail support, L. Steinberger 

Railway block signal system, W. M. Chap- 
man 

Railway brake apparatus, C. J. Fisher. . . . 

Railway construction, system of, S. S. 
Elder 

Railway, electric, T. Mahoney 

Railway electric block signaling and tele- 
phoning system, Otwell & Melvin 

Railway rail saddle joint, T. H. Gibbon.. 

Railway signal, E. J. Relph 

Railway -signal, J. W. Anderson, Jr 

Railway signal, electric, E. W. McGuire . . 

Railway switch, J. B. Reibel 

Railway switch and operating means there- 
for, L. A. Lindsey et al 

Railway switch stand operating point locks 
and distant signals, E. M. Robinson.... 

Railway switching and signaling apparatus, 
J. D. Taylor 

Railway system, electric, G. L. Cragg, 

759,241 to 

Railway system, elevated, F. E. Wilson. . 

Railway tie, metallic, H. W. Gander 

Railway tie, metallic, Cauf man & Baldt . . 

Railway tie tamper, N. Ferguson 

Railway track guard rail, A. Corts 

Railway track joint, J. G. Greter 

Rake. See Hay rake. 

Razor casing, safety, A. W. Scheuber 



759,297 
759,580 
759,592 

75!), 3 05 
759,594 

759,248 
759,790 

759,274 
759,501 
759,502 

759,827 
759,432 
759,591 
759,480 
759,511 
759,088 
759,085 

759,436 
75!), 325 
759,317 
759,440 
759,309 

759,801 



759,481 
759.437 
759,717 
759,505 
759,313 
759,239 
759,233 

759,512 

759,513 
759,423 
759,048 
759,397 
759,258 
759,760 

759,493 

759,775 
759,791 
759,425 
759,418 
759,047 

759,075 

759,265 
759,609 
759,829 
759,575 

759,532 

759,576 
759,350 
759,470 
759,311 
759,320 

759,056 
750,232 
759,713 
759,445 
759,500 
759,822 
759.099 




WONDER Acetylene Burners 

Price ARE THE BEST 

40c. each, sold by good dealers or write 

Whe STATE LINE MFG. CO. 

9th & 10th Ste., Chattanooga, Term., U. S. A. 



CRESTMOBILE $800 

The BEST CAR Built in America 

Proved by Its 
Splendid Records. 
Tonneau for Four, 

#850. 

Other LOW 
Priced Models. 



CKEST MFG. CO., Cambridge, Mass., U.S.A. 




The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or b 7 mail on receipt 
of price. Sample card, bymail, free. Man- 
ufactured by Consolidated Safety 
Fin Co., Box 121. Bloomfleld, N. J. 




759,803 

759,730 

759.338 

759; 330 

759,582 
759,238 
759,540 
759,400 
759,250 

12,218 
759,284 
759,381 
759,551 
759,293 
759,691 
759,739 
759,499 
759,342 



759.093 
759,537 

759,314 
759,409 
759,855 
759,704 



759.839 
759,501 
759,840 

759,301 
759,534 
759,548 



To Owners of Gasoline Engines, 
Automobiles, Launches, Etc 

The Auto=Sparker 

does away entirely with all starting and 
running batteries, their annoyance and 
expense. No belt — no switch — no but- 
teries. Can be attached to any engine 
Dow using batteries. Fully guaranteed; 
write for descriptive catalog, 

Motsinger Device Mfg. Co., 

14 Main St., Pendleton, Ind, 





ick. 



It is a disin- 
fecting and 
anti s ep t ic 
pastille. It 
imparts a 
delicious 
and refined 
oriental 
odor. Is 
guarante e d 
to drive away Moths. Buff- 
alo Bugs, Black Flies, Gnats, 
etc. Kach stick burns one 
hour. Full box sent post- 
paid on receipt of 50 cents 



Touring Cars 

represent absolutely the highest values — 
our reputation is back of them. Cfl Eight 

models, $650.03 to $1,350.00 at the factory. 

THOMAS B. JEFFEHY A COMPANY 

Kenosha, Wisconsin, V. S. A, 

Branch, 304 Wabash Avenue 

Boston Branch, 145 Columbus Avenue 



JYIATCM MACHINERY. 

BIG MONEY IN MATOHKS. 

We manufacture everything pertaining to the busi- 
ness. The Very Latest Process. We will furnish 
a manager or teach any purchaser the teusiness. 
F. W. MURPHY & BUG., 

1118 Asoland Block. Chicago, III., U. S. A. 



The Culecide Company, 

165 Summer Street, Boston, Mass, 




SEALS BOTTLES, 

PACKAGES, 

BOXES, PAPERS, 

CAR DOORS 



N£ 



Send for a 
sample of 
the great 
Twentiet h 
Century 



SIGNATURE SEAL 



THIS Seal has two parts— the Lock and Breakable 
Key. To seal any article, pass both ends of the 
wire through the eye of the block, turn key until it 
breaks off. Signatures may be written permanently 
with. a pencil on one side of the block. Signatures 
may also be stamped or printed on the block. The 
stub of the key may be used to keep "tab " on the 
seals used, so that a count is easily kept by the 
sender. No tools necessary. 

Write to-day for Literature. 

D. K. HIETT, 185 Dearborn Si.. CHICAGO. ILL. 




759,308 

760,387 
750,802 
750,640 

750,854 
750,787 

750,348 
750,887 

750,252 
759,453 

759,741 
759,694 
759.310 
759,652 
750,543 
750,757 

750,385 



750,327 

750,244 
750,702 
750,263 
750,660 
750,350 
750,677 
750,260 

759,475 



NOISELESS 

Bevel Pinions 

We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power. Write for catalogue. 

THE NEW PROCESS RAWHIDE CO. 
Syracuse, N. Y. 



AiS-': f/V- •-■>> ESS 

3S ^7bt~ffdM£,C4^i » Yacht 

Cover drawn back, showing air sack and method #f inflating. 

THE IDEAL BED 

For Home, Camp, Yacht, Hospital 

Non- Absorbent — Hygienic— Odorless 

When deflated can be tolled into small package for storage 

or transportation 
NO CAMPING OUTFIT COMPLETE WITHOUT THEM 

** Perfection " Air Cushions 

For Office, Easy, and Invalid Chairs, Yachts and Small Boats. 
Send for descriptive booklet "A" and price list. 

MECHANICAL FABRIC CO. 
Providence. R. I. 




Warwic 



and Automobile Co. 



Warwick Ton- 
neau Motor 

CAR. 

Direct-Drive. 
Price, $1,25U 

Many new fea- 
tures. Side en- 
trance. Tip seat; 
also tip body. 
Send f.r catalog. 
, Springfield, Mass. 



THE STANDARD FOR NUMBERING 
MACHINES IS 

Ik BATES 

For all kinds of work re- 
quiring numbering or dating 
— and there are few kinds 
that don't it is the MOST 
ACCURATK.MOST SIMPJ V R, 
MOST DURABIvK. It will 
last a lifetime and always 
do good work. Even an office 
boy cannot do poor work with 
it. By a touch of the finger 
it can be changed from con- 
secutive numbering to repeat 
or duplicate. All office sup= 
ply houses and dealers sell 
it. 
Manufactured by the . . . 

BATES MANUFACTURING CO. 
83 Chambers St., New York 

Write for Booklet 26 





% 



TAKE-DOWN REPEATING SHOTGUNS 

The notion that one must pay from fifty dollars upwards in order to get 
a good shotgun has been pretty effectively dispelled since the advent of 
the Winchester Repeating Shotgun. These guns are sold within reach 
of almost everybody's purse. They are safe, strong, reliable and handy. 
When it comes to shooting qualities no gun made^beats them. They 
are made in 12 and 16 gauge. Step into a gun store and examine one. 

See our Exhibits at St. Louis, tn Manufacturers and Fish and Game Buildings. 
WINCHESTER REPEATING ARMS COMPANY NEW HAVEN, CONN 
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Hot or cold, 
Rain or shine, 




Underwear 

will enable you to enjoy life 
out-doors as well as in. 

In New York alone over 
300 physicians wear it. 

Can your health afford to disregard 
such endorsement P 

DR. JAEGER'S 

SANITARY WOOLEN SYSTEM GO. 

New York • 306 Fifth Ave. ; 157 Broadway. 

Brooklyn : 504 Fulton Street. 

Boston : 230-232 Boylston Street. 

Philadelphia : 1510 Chestnut Street. 

Chicago: 82 State Street. 

Agents in All Principal Cities. 




EASTERN GRANITE ROOFING CO. 

Irving Building New York 



• u r system of training by mail has helped thous- 
ands held down in poor positions to rise to better 
salaries and situations. Your chance to rise is just 
as e-ooi as othe rs. Write for our. free illustrated 
hook, "Can I Become An Electrical Engineer?" 
We teach by mail, Electrical Engineering, Me- 
chanical Eniji]it!i j rii)ij, Steam Engineering, Mechan- 
ical Drawing, Electric Lighting, Electric Railways. 
ELECTRICAL ENGINEER INSTITUTE, De'pt. 
A, 240 West 23rd St., New York. 




?8u USE GRINDSTONES? 

HgyMji W 8 ° we can supply you. All sizes 

jj jlLsa mounted and unmounted, always 

gHir™Kept in stock. Rememoer, we make a 

specialtyof selecting stones tor all spe ■ 

cial purposes. J^~ Ask for catalogue 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. 0. 



A.W. FABER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York. N. Y. 

GRAND PRIZE, Highest Award, PARIS. 1900. 



MAXIMUM POWER-MINIMUM COST. 

If you use a pump for 
beer, lard, acids, starch, 
petroleum, brewe r's 
mash, tanner's liquor, 
[ cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at 
) the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St.. Buffalo, N.Y., U.S.A. 




OLDS Gas & Gasoline 
ENGINES.^! 

by correct design, and 
economy is demonstrated 
by a perfect anderslandin; 
of the proper explosiv. 
mixture, and the means ti 
obtain it. Stationary en- 
gines 2 to 100 H. .P. 'Port- 
able engines 8 to 12 H. P. 
Write for full information 
and our illustrated catafogu 

Olds Gasoline Engine Works, 216 River St., La 





22." Motors 

Headless Self-Contained 

It is as easily controlled as a steam 

engine. Variable sparker. The 
« only perfect moderate priced 
| launch engine on the market. 

Let us convince you. Write 

to-aay. 

Grant-Ferris Co., Troy, N.Y. 



MARINE ENGINES 

1H to 40 Ho P„ 
1,2, 3 and 4 
Cylinder 

Launches 

17 to 50 feet 
Send for 
new catalog 

«RANI> RAPI1>S GAS EXGINE & YACHT CO. 
Grand Rapids, Mich. 





The CURTISS double cylinder 
5 horse-power MOTOR 

Weight 60 lbs. List price 
$150.00. The most powerful 
cycle motor in the world. 
Holds World's Record of 10 
miles in 8 m. 54 2-5 sec. Cat- 
alog of motors and complete 
motor cycles free. 

G. H. Curtiss Mfg. Co., 

HAMMONDSPOR^E, N. Y. 



Razor honing and stropping device, G. . W. 

Mosby 759,626 

Razor, safety, H. J. Gaisman 759,262 

Record leaf, E. W. Cruikshank ...759,679 

Register, G. Rein 759,748 

Resawing machine, R. H. Benner 759,589 

Rheostat, J. C. Barclay 759,797 

Road making and repairing machine, J. 

Krohn 759,620 

Rolling mill, J. D. Swindell 759,326 

Rolling mill conveyer or catcher, C. Scholtz 759,557 

Rotary engine, C. J. Rowe 759,315 

Rotary engine, A. B. Chapman 759,419 

Rotary engine, Wade & Garner 759,779 

Rotary steam engine, A. E. Suiter 759,571 

Rubber tired wheel, A. H. Marks 759,455 

Ruler, Prink & Lister 759,261 

Ruling machine, C. A. Keene 759,719 

Sanding and polishing machine, P. Urban . 759,776 

Sash cord holder, B. Haas 759,367 

Sash lock, L. H. Sparks 759,642 

Sash, mechanism for actuating sliding win- 
dow, E. Feder 759,508 

Saturater bell, A. N. Bailey 759,587 

Sawmill carriage offsetting mechanism, E. 

E. Thomas 759,645 

Scale, computing, F. Mulligan 759,735 

Seal, car, W. K. Edgar 759,355 

Seed hulls or cotton waste, treating cotton, 

H. F. Bockmeyer 759,800 

Seeder and cultivator, combined, Denyes & 

Schutt 759,247 

Seeding machine, W. Sobey 759,565 

Separating apparatus, magnetic, T. A. Edi- 
son 759,358 

Sewing machine cabinet, W. C. Free 759,363 

Sewing machine shuttle race, H. Mundlos. 759,298 
Sewing machines, variable speed driving 

mechanism for, J. W. H. Uytenbogaart. 759,409 

Shade bracket, H. Morris 759,462 

Shaft shackle, vehicle, S. R. Bailey 759,225 

Sharpener attachment, cutter bar, W. M. 

Pneuman 759,746 

Sharpening device, shears, J. N. Quinn.... 759,631 
Sheet feed or separator, C. G. Harris .... 759,705 
Sheet folding or other machines, delivery 

mechanism for, C. A. Sturtevant 759,570 

Sheet metal parts, means for uniting, B. 

M. Steele 759,834 

Ship launching apparatus, H. G. Morse. . . 759,734 
Shirt waist holder, lady's, L. Kaufmann.. 759,614 

Signaling, G. A. Huber 759,281 

Sink, R. J. Meloney 759,457 

Smoke consumer, F. C. Heim 759,711 

Smoke consumer, J. F. Miles 759,731 

Snap hook, A. A. Page 759,630 

Snap hook, J. A. Zerbe 759,794 

Snap hook, W. W. Broga 759,805, 759,806 

Snap, releasing, R. A. Kettle 759,287 

Socket wrench, reversible, W. W. Murch 759,823 

Soldering iron, electric, S. Evershed 759,426 

Spark arrester, G. H. Rood 759,553 

Spatula and cork extractor, E. B. Jelks 759,714 

Spring wheel, G. M. de Saint Leger 759,638 

Stacker, hay, W. A. & S. S. Cavett 759,345 

Stamp, hand, M. R. Flynn 759,430 

Stand, carriage, and stool, combination, J. 

D. Lcland 759,289 

Steam boiler, A. G. Hohenstein . . 759,517 to 759,525 

Steam generator, P. G. A. Peugeot 759,744 

Steam superheating apparatus, C. L. Simp- 
son 759,832 

Steam trap, A. K. Montgomery. 759,461 

Stereopticon, E. D. Clark 759,671 

Stone, mold for the manufacture of artificial, 

C. H. Hutchings 759,373 

Stone sawing machine, G. H. Davis 759,422 

Stool, cotton, berry, or vegetable picking 

or dairy, J. C. Farley 759,809 

Stove, ■ combined heating and cooking oil, 

J. H. Stone 759,404 

Stringed instrument mute, F. Istas 759,375 

Stud, spring, E. Thielemann 759,405 

Sugar erystallizer, G. Engel 759,686 

Surface heater, W. G. King 759,531 

Suspender cast off, H. J. Gaisman 759,605 

Swingletree or doubletree coupling, S. 

Wyles 759,585 

Switch operating device, E. L. Pence, 

759,545, 759,546 

Switch rail lock, A. Schneider 759,756 

Switch socket and restoring annunciator, 

combined, A. M. Knudsen 759,383 

Table, T. S. Usher 759,777 

Table lock, J. K. Rishel 759,312 

Talking machine horn, H. Sheble 759,639 

Tanning bath, chrome, C. A. O. Rosell 759,831 

Teeth, filling, E. Bosch 759,498 

Telegraph apparatus, facsimile, E. K. Gruhn 759,7*1 
Telegraph apparatus, wireless, J. Murgas. . 759,825 

Telegraphy, wireless, J. Murgas 759,826 

Telephone attachment, Houghton & Potter.. 759,280 
Telephone call generator, E. H. Strauss.... 759,836 

Telephone exchange, C. A. Anderson 759,492 

Telephone receiver, W. C. Runge 759,310 

Telephone switchboard signal apparatus, 

D. C. Tanner 759,771 

Telephone switchboard signaling apparatus, 

E. H. Smythe 759,641, 759,762 

Telephone transmitter, A. W. Hill 759,441 

Telephone transmitter hood, R. D. Fannon. 759,428 

Telephonic apparatus, A. Graham 759,697 

Testing machine grip, W. J. Tretch 759,646 

Thermometer case, H. A. Sievert 759,761 

Thermostat, A. Roesch 759,472 

Thread" guide, L. T. Houghton 759,279 

Threshing machine, J. McGrane 759.391 

Threshing machine, J. M. Brasington 759,417 

Threshing machine band-cutter and feeder, 

J. E. Sponseller 759,322 

Ticket, transportation, P. C. Dockstader.. 759,682 

Tire, rubber, A. H. Marks 759,456 

Tire securing device, M. A. Heath 759,438 

Tire turning apparatus, roll, T. L. & T. J. 

Sturtevant 759,644 

Toilet article, M. Kohner 759,450 

Tomato skinning machine, J. E. Trimble.... 759,773 

Tool, D. Morris ' 759,733 

Tool holding attachment, TV J. Gorman.... 759,434 

Toy, J. M. TVlills 759,732 

Trolley, Gillingham & Huntley 759,433 

Trousers, foot ball, W. T. Stall 759,765, 759,833 

Truck, elevating, W. M. Scott 759,558 

Truck equalizing bar, S. A. Bemis 759,230 

Truck, hand, J. E. Minter 759,459 

Truck or wagon* frame cover, N. Nicolai. . 759,628 

Trunk lock, E. C. Horner 759,278 

Trunk strap, R. J. Nunn 759,305 

Tube. See Vessel sighting tube. 

Turbine engine, W. Wyand 759,584 

Turbine, steam, G. Code 759,420 

Twyer attachment for blacksmiths' forges, 

E. E. Taber 759,768 

Twyers, cooling boxes, etc., lead detector 

for, A. C. Kloman 759,449 

Typewriter escapement mechanism, F. X. 

Wagner 759,780 

Typewriter key levers, tension device for, 

B. A. Brooks 759,807 

Typewriter line spacing mechanism, J. H. 

W. Marriott 759,817 

Typewriter oaner roll holder attachment, 

C. D. Williams 759,337 

Typewriter platen, J. H. W. Marriott 759,818 

Typewriter platen support, J. H. W. Mar- 
riott 759,819 

Typewriter supporter table and attachment, 

J. H. W. Marriott 759,820 

Typewriting machine, J. H. W. Marriott. . 759,816 

Valve, W. H. Honsberg 759,277 

Valve, J. H. Hussey 759,372 

Valve, F. Tudor 759,774 

Valve and packing, combined, T. Grant.... 759,514 

Valve, blow off, J. D. Kiser 759,448 

Valve device, J. Kelly 759,530 

Valve, dry pipe, M. Shively 759,562 

Vapor generating and lighting apparatus, 

F. H. Bissell 759,231 

Vehicle draft bars, brace attachment for 

pivoted, L. H. & A. C. Plank 759,745 

Vehicle running gear, power driven, R. D. 

Scott 759,559 

Vehicle spring, N. Halverson 759,368 

Vehicle storm shield, J. J. Russell, Jr. . . . 759,755 

Vehicle wheel, W. D. Williams 759,790 

Vehicles, differential gear for power driven, 

R. D. Scott 759,757 

Vending apparatus, automatic, R. E. Payne 759,743 
Vending machine, coin controlled, E. S. 

Bryant 759,236 

Vending machine, coin controlled, C. W. 

Miles 759,458 

Vending .machine, coin controlled, G. W. 

MacKenzie 759,535 



Sore Throat ! 

To prove the wonderful 
curative powers of 

Hydrozone 

to all afflicted with Sore Throat 
I will send 

One Trial Bottle Free 

to anyone sending me 10 cents 

to pay postage. Hydrozone is a 

harmless germicide, which will 

cure you. 

Booklet on treatment of diseases sent free 
on request. 

Sold by all druggists. 

Prof. Charles Marchand 

Dep't U, 63 Prince St., New York 



WITTEGASENGINES 



The highest type of Gas Engines now 
sold on 30 Days' Free Tria" 

Very sensitive governor; 

perfect electric igniter. 

Write for Catalogue j^. 

WTTIE IRON WORKS CO., 

517 W. 5th St., Kantas City. 

or Witte Gas & Gasoline 

Engine Co., 48 S. Canal St., Chicago. 




THE B/GELOW 

Wire Fly Killer 

No household is complete 
withoutit. Kills but does 
not crush the fly. To be 
had at all dealers. 

J. F. BIGEIiOW 

' Mamma says she wouldn't keep house Manufacturer 

without the Bigklow Fly Kulek." Worcester, Mass., U.S.A. 





I Print 

My Own 

Circulars 

Cards &c. 

$5 PRESS 



Saves money. Big profit 
printing for others. Large 
press tor book, newspaper, 
#18. Full instruction sent 
tor use. Write for catalogue 
presses, type, &c. to factory 

THE PR. SS CO. 
Meriden, Conn. 



Earn a Bicycle 

taking orders from sample wheel fur- 
knished by us. We want an Active 
fcAgent in each town. Large profits. 
i Write for special offer. 
^Highest Grade «frO,7firf« 4f 7 
11904 Models^O 1 * "to $> f £ 
■Coaster Brakes, Hedgethorne Puncture- 
■proof Tires and best equipment. 
11902 & 1903 Mod- <fr7 s ** tffQl 
lels, Best Makes yf M ■© <ip M^, 

1500 Second-Hand Wheels 

i All Makes & Models, <£ O rf _ d* O 

groodasnew *P*M «* vO 

Great Factory Clearing Sale at 

half factory cost. 
We Ship on Approval without a 
cent deposit, and allow TEN DAYS FREE 
TRIAL on every bicycle. Any wheel not satis- 
factory returned at our expense. Write at once for 
catalogs and our special offer. AUTOMOBILES, 
TIRES, Sewing Machines,Sundries ) etc.,£a(/ T u.s?*a£ prices. 

MEAD CYCLE CO., Dent. 59c Chicago 




BICYCLES, 



SPRING MUB 

FOR 
HOTOR CYCLES, AUTOMOBILES 

Holds several World's Records 
for speed. Relieves and breaks 
jar below the axle, thereby 
saving at least half the wear 
on tire. Absolutely guaranteed. 
FRANK SCHM1TZ CEL SONS 
5€>0-5€>4 Orleans St. Chicago, 111. 





THE 
FOR 



WHEELOCK 

MOTOR BOATS 



Guaranteed 



Popular Price 

Send for Catalogue 

WHEELOCK dOTOR CAR 

CLOCK COnPANY 

1048 Tremont Building 

BOSTON = - = U. S. A. 




TYPEWRITERS 

■were purchased by the 

B. & O. Railroad Company 

to replace the Machines destroyed 

in their general offices by the 

Baltimore Fire 



UNDERWOOD TYPEWRITER CO., 
241 Broadway, New York. 




OLD5M0BILE 



The sun never sets 
on the Oldsmobile 



You see them 

wherever you go, 
They go wherever 

you see them 

All actions pay -willing tribute to the Oldsmobile. Its unequalled motor 
equipment ; the ease with which the motor is started from the seat ; the 
device by which the spark is retarded in starting to a point where " back 
fire" is impossible, all emphasize its superiority, placing it in a class by 
itself. 

Our Light Tonneau Car and Touring Runabout have attracted wide- 
spread attention by reason of their beauty of external design and perfec- 
tion of mechanical construction. 

Full information about the Oldsmobile line can be obtained from our nearest sales 
agent, or by writing direct. An interesting and beautifully illustrated automobile story, 
"Golden Gate to Hell Gate," will be sent on receipt of a two cent stamp. Address 
Department 21. 

Olds Motor Works 

Detroit, V. S. A. 

Member of the 
Association of 
IAcensed 
Automobile 
Manufacturers 



Oldsmobile Standard Runabout, $650 
Oldsmobile Touring Runabout, $750 
Oldsmobile Light Delivery 

Wagon, $850 
Oldsmobile 

Light 

Tonneau 

Car, $950 
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For Thin 
Skinned 

Men 

who have tough, wiry 
beards, there is no com- 
fort likea Curley Razor. 
The only scientific razor 
ever invented for safely- 
shaving the face without 
pull or irritation. 

The Curley 

Ideal ee 

takes off stubbleas easily 
as down. Smoothes the 
skin instead of routrbing 
itandis absolutely safe. 
Strops same as ordinary 
razor. 

Price complete, $2.00. 
Sent by ex press, prepaid. 
Extra blades ( i n ter- 
changeable) 75c. 

Unconditionally 
Guaranteed 

Sold on 30 days' trial. If 
not entirely satisfactory, 
return the razor. We 
refund the price. Sold 
by responsible dealers. 

E>|iaa Booklet No. 9, 

JT J. *£*£ containingin- 

structions on shaving. 

1 J. Curley & Brother | 

9 Warren St., N. Y. 




The New Remington 
Billing Typewriter 

is the youngest member of 
the Remington family, but it 
has all the merits of its elders. 
It writes bills as fast as any 
other Remington writes let- 
ters. Adaptable to any method 
of billing and saves time 
and labor wherever used. 

REMINGTON TYPEWRITER CO. 

327 BROADWAY NEW YORK 



50 Years' 
Experience 




Tra.de Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictlyconfidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through. MuNX & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers 

MUNN&C0. 36 ' B —v,NewYork 

Branch Office 635 P St. Washington, D.C. 



Vending machine discriminator, J. J. Green 759,208 

Vessel, navigable, 0. A. Manker 759,536 

Vessel sighting tube. H. Lake 759,622 

Wagon body, B. F. Preeland 759,364 

Walking elevator, H. Bryant 759,663 

Washer, 0. G. Ette 759,599 

Washing machine, P. Farnquist 759,254 

Washing machine, W. C. Fawkes 759,601 

Washing machine, Cramer & Hank 759,678 

Washing machine gearing, W. Ruthven.... 759,554 

Watch, stop, J. L. Newell 759,303 

Water closet, E. Rousseau 759.473 

Water heater, F. V. Bartlett 759,228 

Water heater, J. Foster 759,v»03 

Water heater, Hallas & McLaughlin 759,607 

Water-power motor or engine, T. E. Friske. 759,601 

Water tube boiler, S. C. Munoz 759,463 

Water tube boiler, J. J. O'Brien 759,544 

Weeder and cultivator, L. J. & L. U. Ward. 759,782 

Welding apparatus, T. 1<\ Rowland 759,035 

Well casings, means for sinking oil, E. J. 

Beane ' 759,412 

Well digging apparatus, T. E. Law 759,723 

Well drill attachment, W. L. Brunei' 759,002 

Wells, foot valve extractor for, R. Tits- 
worth 759,407 

Whistle operating mechanism, automatic, 

O. C. Fisher 759,2„7 

Willow, W. Francis 759,362 

Winding machine, J. P. Cronin 759,595 

Winding machine, yarn or thread, J. King. 759,721 

Windmill regulator, G. M. Agee.... 759,491 

Window chair, L. W. Niendorff 759,029 

Window lock, Landers & Jackson 759,384 

Window screen holding device, W. H. Fish- 
burn 759,842 

Window screen, roller, J. E. Buehler 759,664 

Wood scraper, J. H. Banke 759,227 

Wrench. See Jaw wrench. 

Wrench, F. W. Frey 759,260 

Wrench, C. D. Colley 759,674 

Wrench, G. W. Jessup, Jr 759,715 

Wrench, M. F~. Hudson 759,813 

Wrench pipe attachment, S. J. Hinman.... 759,442 



ERF0RATED METAL 



F EVERY DESCRIPTION 

AND FOR ALL USES. 

'*M4ffMe7WXM6P£»fDMnjr6C!> m*mm st, CHICAGO.Ill 



EASIER TO ROW 



Write 
to=day 
for free 
catalogue 



ABSOLUTELY SAFE 



15-foot 
boat, crated 




seat five persons in comfort. The modern row boat for pleasn 
able for laities and children. 



Mullins Unsinkable 
Steel Pleasure Boats 

Made of steel. Practically indestructible 
Air chambereach end. Cannot sink. Can- 
not leak. Require no caulking, [deal b»^t 
, summer resorts, parks Guaranteed. Will 
safety and durability. .No other boat so desir- 

W. H. MULLINS, 384 Depot (St., Salem, Ohio 



The Van Wage nen Patent Dump Wagons?; 




contain 14 improvements not found on others. Study 
. . ~ the 7 mentioned below, continued next week: ■ 

1. No chains or rods on the inside or outside of box 2. Chains closing doors form a 
truss on their under side, renders satginsi impossible. 3. Eccentric equalizing roller 
closes both doors tight when one chain is the longer and prevents their edges from 
meeting or crossing when closing. 4. They are dumped by the ariver's foot, leaving 
both hands free to drive, o. The driver can adjust the doers for distributing broken 
stone or dirt without stopping his team, a When loaded, the dumping lever is locked; 
tnej cannotdump accidentally. 7. No bolts or nuts in new patent hinge; doors can 



DESIGNS. 

Cup, W. H. Deuble 36,009 

Glass vessel or similar article, J. A. Jones. 36,910 
Match safe or similar article, H. L. Roths- 
child 36,011 

Stove, Cope & Bertram 36,012 



TRADE MARKS. 

Boilers, fluids for preventing incrustation 
in steam, W. Kenworthy 

Bottle closures, Crown Cork and Seal Co., 

42,597, 

Brewers' and distillers* grains, Atlantic Ex- 
port Company 

Candy, peanut butter, Boas & Shorb 

Cigars, cheroots, and cigarettes made of 
cigar tobacco, Cayey-Caguas Tobacco 

Cocoa powder and cakes of chocolate, Hol- 
landsche Cacao-En Chocolade-fabrieken 
v. h. Bensdorp & Co 

Corn cure, Hausman Drug Co 

Cotton piece goods, Gilbert Manufacturing 
Co 

Cotton shirtings, drills, and sheetings, Clif- 
ton Manufacturing Co 

Cough syrup, W. E. Bailey 

Dress goods, Perkins, Van Bergen & Co.... 

Dress piece goods, Rogers & Thompson 

Fertilizer distributers and parts and appur- 
tenances thereof, Kemp & Burpee Manu- 
facturing Co 

Flour, Del Monte Milling Co 

Flour, K. Long 

Flour, wheat, B. S. Bull 

Gin, Vanden Bergh & Co 

Glass and metal, liquid compound or com- 
position for cleaning and polishing, G. 
B. Udny 

Gum, chewing, Maer Manufacturing Co. . . . 

Hammocks of cotton, silk, and jute, Pat- 
terson & Hohlfeld Manufacturing Co. . 

Iron and steel and certain named iron and 
. steel manufactures, Ternitzer Stahl* 
und Eisenwerke von Schoeller & Co.... 

Medicinal smoking preparation for curing 
certain named diseases, Doctor Blosser 
Co 42,576, 

Mowers, lawn, Blair Mfg. Co 

Oil, certain named, Chemische Fabrik 
Florsheim, Dr. H. Noerdlinger 

Oil, cotton seed, Kentucky Refining Co., 

42,591, 

Oil, olive, Barton & Guestier 

Ointments, Ray Oleopath Benevolent and 
Educational Institute and Club........ 

Paints and painters' supplies, certain 
named, Standard Varnish Works 

Pocket books, wallets, purses, and change 
bags, E. & J. Bass 

Powder, talcum, Lord & Russell 

Powders, shampoo, R. J. Pay 

Razor strops, Kampfe Bros 42,599, 

Rubber, footwear composed wholly or in part 
of, J. J. Tallmadge 

Scale beams, Peck, Stowe & Wilcox Co 

Shoes, leather, National Shoe Manufactur- 
ing Co 

Steam engines, English Iron Works Co. . . . 

Syrups made from cane sugar, table, Stro- 
meyer & Metzel 

Talking machines and parts thereof and 
records therefor, Mermod Freres 

Tonic, Mount Eryx Co 

Trusses, I. M. Pease 



42,594 
42,598 



42,589 
42,584 



42,581 



42,582 
42,575 

42,563 

42,564 

42,578 
42,565 
42,566 



42,603 
42,587 
42,588 
42,586 
42,580 



42,595 

42,583 



42,570 



42,606 



42,577 
42,602 

42,593 

42,592 
42,590 

42,574 

42,596 

42,569 
42,573 
12,572 
42,600 

42,568 
42,605 

42,567 

42,004 



42,001 
42,579 
42,571 



d prices be detached instantly, 



Itt. VAN WAGENEN, 31fi\, Syracuse, N. Y. 




Mark 
XXXI 



Price 
$1,600 



This Victoria isths most widely known and the most extensively used o f any automobile in the electric cl?ss Its 
.rustic lines, juiet elegance of finish, s „„,rt ,„„„;,,,, qualities ami all-,,,,,,,,1 relial.ilitvhavc »!,,,„ complete satisfaction 
to hundreds of nurchasers. The new moCel has radical improvements in the run, .1,,;, and operatiiw parts 
SS-85 H. P. GASOLIINE TOURING CAR, . . . .... 

S4-S0 1I. M P.' CASof,KNE .-.I!-. V .",■ ui"° PS ,0P ' ""•'""'" "' *""'* B ° dy '° ° rfer ' 

II. 1^ LIGHT 8 rAsoLENE TOWrai F C, °" W . '° P ." Li '."" Sl " e B * dy '" ° rde ' r - 
MODEL ELECTlilC RUNABOUT, - " 

Lightest, fastest and most efficient vehicle in its class. 
Catalogue will be sent on request; also special catalogues of Columbia Electric Town Carriages and Commercial Veh 



12-14 
NEW 



*4,000 
8,500 

l,7SO 

850 



>ELECTRTcl%HieL0 Co HaRTFORdCoNnI 

NewYork: 134-138 W. 39thSt. Chicago: 1413 Michigan Ave. Boston: 74 StanhopeSt. 

Member Association Licensed Automobile Manufacturers 



SPECIAL MANUFACTURING. 

| DIES and STAMPINGS TO ORDER. 

SPEC'L MACHINERV-MODELS-EITPERIMENTALVVORK 

drop Forging dies and drop forcings, 
hardware specialties btd.manfd.t0 order.seno samples 
or drawings for estimates. write for our. book let. 
I THE GLOBE MACHINE & STAMPING CO. 

97"0> HAMILTON ST., CLEVELAND, OHIO. 



LABELS 

'Elk Brand," for candy, Alabama Candy 

Co 11,049 

'Full-Nest Egg Food," for egg food, Cy- 
phers Incubator Co 11,052 

'Gardner's Pepsin Chewing Gum," for chew- 
ing gum, J. Gardner . .. 11,050 

'Gardner's Pepsin Gum," for chewing gum, 

J. Gardner 11,051 

'K K Hog Cholera Preventive," for medi- 
cine, Home Medicine Co 11,053 

'Monte Carlo, ' ' for card games, W. H. 

Draughon 11,040 

'Monticello," for wine, M. Cohen 11,046 

'Naturezone," for hair tonic, J. C. A. Mc- 
Donald 11,041 

'Old Sergeant," for whisky, P. Brown 11,047 

'Rose Pomade," S. G. Hayeck 11,043 

'Sultan's Favorite," for perfume, S. G. 

Hayeck 11,042 

'The Barry Saw," for saws, Barry Saw Co.. 11,054 
'The Texas Stockman," for cigars, W. J. 

Lytle 11,044 

'White Cap," for wine, M. Cohen 11,045 

'Woodstock," for whisky, M. V. Moran. . 11,048 



Export Trade 

How to Secure and How to Hold It 

Valuable hints on how to secure Export 
Trade sent gratis on request. Address 

EXPORT EXPERT 

Box 7J3, New York 



HI 



uQdilLLfcj Corliss Engines, Brewers' 
tmd Bottlers Maehinerv. THE VII, TER 
MFG. CO., 899 Clinton St., Milwaukee, Wis 



lUinnFI 9 * EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 
E V. BAILLARD, Fox Bldg .. Franklin Square, NewYork. 



SPECIAL MACHINERY •*&**»>»■-*** 



Costilo Machine Works, 



& Experimental Work. 
60 Centre St., New York 



CHEMICAL EXAMINATIONS JffiAffi 

DR. H. C. STIEFEL, Bissell Block, Pittsburgh, Pa. 



CEALED PROPOSALS WU.L BE RECEIVED AT 
° the office of the Light-House Engineer, Tompkins- 
ville, N. Y., until 1 o'clock p m., Thursday, June 2d. 1904 ( 
and then o«ened, for furnishing miscellaneous articles 
for the Light-House Establishment, for the fiscal year 
ending June 30, 11*05, in accordance with specifications, 
copies of which, with blank proposals and other infor- 
mation, may be had upon application to W. T. Rossell, 
Major, Corps of Engineers, U. S, A., Engineer. 

Dies, Tools and Special Machines. Models 

and Experimental Work. General Machine Work. 
Ph. J. Bender & Sons, Inc., 87 Frankfon St., New York 



i>iAMPS,'l,eTT£RS & 'FIGURES 

bh-l.gl:port conn. 



P.OmOIlt Rnnl/C How l0 " Se r ° rtl «»'l Cement, 50c. 1 Port. 
UCIIIBNI DUUKS. land Cement Sidewalk Ctmst.ruetion 50c 

Cement and Engineering News, 161 La Salle St., Chicago 



Experimental &Mode! Work 

Gir. & advice free. Wm. Gardam & Son.45-51 Rose St,,N.¥. 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BYCONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.K0NIGSL0W STAMPING &T0CL WORKS, Cleve LAND. 0. 



WELL 



I L L I N G *°- EWSF.?.®- 



DR I L L I II ULNU MACHINES. 
For Water, Oil, Gas, Coal, Etc 
LOOMS DRILL CO., TIFFIN, Ohio 



M^ARSP 



' CftTAtGCOtS T-RCt: 

UNION MODEL WORKS 

193 GLARK CHICAGO. 



STAMMERERS 

An absolute cure at The Massachusetts School, 7 
Park Sq., Boston, Mass. References from many- 
pupils. Pamphlet sent on request. No fee unless citred. 



PRINTS. 

'Carsikure," for medicine, Cariskure Chemical 

Qq _ Q(JJ 

'Old Cutter Whiskies," for whisky, C. P. 

Moorman & Co 992 

'Our Oxfords Fit," for shoes, O. McCormick.. 990 
'The Saville Sack," for clothing, Kuh, 

Nathan & Fischer Co 988 

'The Waldorf Sack," for clothing, Kuh, 

Nathan & Fischer Co 989 

'There's Good Bread Ahead," for flour, 

Washburn, Crosby Co 993 



A priated copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



M fl n C I Q aild Experimental Work. Inventions and 
ITIUUlLO Models designed and perfected. 

M. 1*. !-chelI, 507 Mission St., San Francisco, Cal. 



I Magical Apparatus. 

— I Grand Book Catalogue Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTLNKA & CO., Mfrs., 493 Sixth Ave., New York. 



Model Machinery and Experimental Work. 

W. H. Crawford, 194 Broadway, New York City. 




ALL 
MAKES 



TYPEWRITERS 



All the Standard machines SOLD or RENTED ANY- 

WHERE at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examination. Send for Cat. 

Typewriter Emporium. 203 LaSaiie St., Chicago 



METAL SPECIALTIES 
MFG. CO .•iSVtfffi&V -'CHICAGO. 

GOOD BMS AT MINIMUM COST. 18-26 « RAHDOLPHSf. 



MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists. Faster than Elevators, and hoists 
direct from teams. Saves handling at le-s expense. 

Manfd. by VOLNEY W. MASON & CO., Inc. 
Providence, K. I., L. 8. A. 



Fortunes in this plant. Easily 
grown. Roots and seeds for 
sale. Plant in fall Room in 
vour garden. Booklet and ma- 
gazine 4c. OZARK GINSENG CO., Dept. F 5, Joplin, Mo. 



GINSENG 



SPECIAL MACHINERY SWil 



Tools and Dies. Punchings, Lathe & Screw Mac hine Work, 
Metal Spinning.etc. Writetoday for price3. Advice PDFF 
THE EAGLE TOOL CO. Dept. Y Cfn'ti, OrllEX 



The Rose POLYTECHNIC INSTITUTE 

Devoted to all branches of Engineering Science, Me- 
chanical, Electrical and Civil. Architecture and Chem- 
istry. Thorough instruction, practical work. Courses 
under direction of specialists. 23d year. Send for cata- 
logue. C. L. MEES, Pres., Box M, Terre Haute, Ind. 

MnnCI C Special Machinery, "Dies, Stampings. 
IVIUUCLO. Kye Tool & Machine Works, 
200 South Clinton St., Chicago. 

Are you interested in Patents, Model or Experimental 

work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
8-10-12 Jones Street, New York. 
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Scientific American. 



May 21, 1904. 



Winton is King! *V 



Wears the Crown 
Excellence 




Absolute air governor, guaranteed tires, inde- 
structible crank-shaft, mechanically coirect 
transmission, thoroughly reliabie ignition. 
t $S2»5©0 f. o. b. Cleveland. Prompt deliveries. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. 



Orient Buckboard 



With 
Two Speed 

Price, $425 
4H. P. 

Weight, 500 lbs 

The lictie machine that has in one year gained a 
reputation bounded only by the limits of tbe earth. 

Write for catalogue. 

WALTHAM MANUFACTURING CO. 

"WaltHam, Mass. 




DARRACQ 




. 



IS, 15-30, 80-85 Home Powers 

Favorite of two continents. Holds more 
records for speed and endurance than any 
other make. Prompt deliveries. Dupli- 
cate parts always on hand. 

AMERICAN DARRACQ AUTOMOBILE CO. 

Controlled, by U. A. La Roche Co., 65? Hudson Street 
147 West 38th St., New York 

,«n«M*M«muM*vm«uuvuiiui 
HECHANICALLY 
FASTENED 

Fisk 
Tires 

Stay on the Rim when in use, but can be de- 
tached by a novice. Get a catalogue describing it. 

FISK R.VBBER COMPANY 
Chicopee Falls, Mass. 

Branches and Repair Pki-ots : Boston, Springfield, New 

York, Philadelphia, Washington, Syracuse, Buffalo, Detroit, 

Omaha, Chicago, St. Louis, Minneapolis, Denver, San Fran- 

, Los Angeles, London, Kng. 

CHARTER 

GAS and GASOLINE 
For All Work. 

Stationaries, Portables, Hoisiers, Pump- 
ers, Sawing & Boat Outfits. 

Send for Catalogue and Testimonials. 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



All varieties at 10 west prices. Best Kailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing .Machines, Bicycles, .Tools, etc. Save 
Lists Free. Chicago Scale Co.. Chicago, 111 




WONDER of the AGE 

Jackson's Patent High Head Centrifugal Pump. Guaranteed to raise water 
1.000 feet or more and maintain an eflfl ciency of from 70% to 84%. 
First choice of the Engineer for City Water Works, Draining Mines, Hy- 
draulicing, Irrigating and Reclaiming Land. Beats the world for 
Durability) Econoi 



lity, Economy and Efficiency. 
BYRON JACKSON MACHINE WORKS, 



Catalogue No. 6. 
- SAN FRANCISCO, CAL. 



COMPLETE 

20 LIGHT 
OUTFIT 




We have complete 
Outfits for ... , 



YOUR OWN ELECTRIC LIGHTS 

Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material; practical. 
So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For printed matter 
address 

ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 




y\ 



Cut right. Fit easily 
and perfectly 

Model Shirts 

Correct styles. Equal to 
custom made. Popular 
prices. Stiff bosom 
and negligee i n 
cool, snappy fab- 
rics, big variety 
- — all new. 
Try our 
coat shirts. 

Send for our free 

book — AH about good 

shirts and styles to wear. 

'model SHIRT CO., 

30 Century Building, 
Indianapolis, Ind, ^ 



SHOE BLACKING.— FORMULAS FOR 

liquid and solid blacking are given in Supplement 
Nos. 1213 and 1339. Price 10 cents each. For sale 
by Munn & Co. and all newsdealers 




Screw Cutting Back Geared 

9x35 Lathes $35 

and up, to suit your need either as to size or price. 

Write us, we will interest you. 

The Carroll- J amiesen Machine Tool Co. 

Batavia, Ohio, U. S. A. 




TAKE 
NO SUBSTITUTE 
A Dated Guaranty 
Tog on Each Tire 



Pr 



ist Old Stock 




ALLIGATOR 



Now Only 

■ Kj ■ PAIR 

r — ■— ^^™ Express Paid* 
PUNCTTJItEPROOF.BEI.F- 
BEALDiH BICYCLE TIRES 

The ORIGINAL and only Puncture-proof and Self-healing Tiremade. Nails, 
tacks, and glass will not let the air out. Positively will not become porous. 
S trong, durable, resilient. Greatest thickness where needed (see G in illus.) 
Examine — "feel of it." Sent C.O.D. anywhere, subject to examination — no 
deposit asked; but we pay express only when cash accompanies order. State 
diameterofrimandsiietirewanted. Catalog Feeh. state and Lake Sts. 
THE TIM COMPANY, Sole Mannfacf rs, CHICAGO. 



. •*) 



„ Mention Scientific American 



ACCURATE 
RELIABLE 

DVR.ABLE 




STYLISH <a 
EFFECTIVE 
IN DESIGN 



WATCH ES 



We knov' that our watches will do what we expect of them, therefore, it is easy to unquestion- 
ably guarantee every watch we make, from the cheapest to the most expensive grade 

THE NEW ENGLAND "WATCH CO., 37 CEX 39 Maiden Lane, New Yorh 

7 Snow Hill, London, England 




Money. 



What IsDaus' Tip-Top? 




TO PROVE that Dans' "Tip-Top" 

the best and simplest device for making 

100 copies from pen-written and 50 

copies from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days' trial. ^^ 

Price »7.50 less $ LT m * 

trade discount ot i_H Net 

S*>:Hj per cent, 



The Felix E, Daus Duplicator Co., Dans Bldg., Ill John St, New York 



I Photo Lenses! 

and Shutters of every 
kind for all purposes ; 
Professional, 
Amateur, Process. 

Sold Round the World on all 
Cameras. Catalogue free. 

iBausch & Lomb Opt. Co. 

ROCHESTER, N. Y. 
New York Chicago Boston 



ESSOP STEEL C? 



"• WASHINGTON, PA. 



Eastman Electric Cloth Cutting Machine 

"Speed and Smoothness " 



NO UGLY KICK IN THE GALLOP of this 
speedy and accurate mechanism over, a field 
OF cloth. Cuts the top and bottom exactly alike 
to the thickness of 3% or 4 inches. What is well 
cut may he well sewed. Only one man is needed to operate 
and take charge of the apparatus. Wools and Lawns. 
Rolls and Pieces, Yards and Hiles ahead of any other 
Cutter. 50 per cent, gained in cut of cloth and time. 
When Current is off. Economy is on. Cuts all fabricsfrom 
finest lawn, eider down and knit goods, to duck, canvas 
and triplex stuffs, heavy or light lays. Watch and wonder 
at the Latitude of Accommodation Between the Blade 
and the Cloth in negotiating curves, straights and corners. 
Portable and durable. ^ ^ ^ Price $350 Net Cash. 



EASTHAN MACHINE CO. 



45 North Division St., Buffalo, N. Y 





A Practicdl (ar (or American Roads. 



Three Speeds and Reverse, Sliding Transmission, Inter- 
locking Devices Throughout. Bevel Gear Drive 
Direct in Top Speed. 

'2 cylinder upright motor, 18-20 Horse Power. 
4 » " " 32-35 » 

Prices $2,300 to $4,000. 

Aluminum Bodies. Canopy Top or Limousene Types. 
Descriptive Catalogue sent upon request. 

ROYAL MOTOR CAR CO., 

100 Marquette St., Cleveland, Ohio, U.S.A. 




G*>e HARTFORD 




SINGLE 
TUBE 



and DUNLOP D ?^ c Tires 

Stand foremost for Uniform Quality. Honest Construction and 
Durability. That each is the most serviceable tire of its class is 
universally acknowledged by those buyers who desire The Best 
regardless of cost, and thus consider the question of their needs 

intelligently. Let us advise you regarding the proper size and weight of tire best adapted 
to your requirements Branches in principal cities. 

r$he HARTFORD RUBBER WORKS COMPANY 

HARTFORD CONN 

(Users of SOLID RUBBER. TIR.ES may rest assured the. I 

our reputation as makers of only high-class goods will be 

carefully sustained In connection with this product) 



• 




- ■- =-T-«rP fe'ljMS. 

POPE MFG. 
COMPANY — 

^Bicycle Innovations 

TWO -SPEED GEAR AND 
NEW COASTER BRAKE 

Greatest Improvements since the coming 
of the Chainless 

Pope Quality in Every Wheel 

Catalogues free at our 10,000 dealers' stores, or any 
one Catalogue mailed on receipt of a two-cent stamp 



A match— a second— two cents 



r 




AHOTBAXH — 

Instantly, Anytime, Anywhere. 

"1 Always 
ready— 
i day or 
i flight 

i By the use of the 

m Humphrey 

Orescent 

Instantaneous 

Water 
Heater 

No Ashes, Soot or Trouble. 

Greatest economy. Used with gas. Will 
last a lifetime. More than 50,000 in use 
daily. Prices $16.00 to $45.00. Shipped 
anywhere on 30 DAYS' TRIAL. Send 
today for interesting, illustrated descrip- 
tive booklet 

"The Luxury of a Bath." It 's FREE. 
Humphrey Co.. Dept. L, Kalamazoo. Mich. 




Buffalo 



Ma.rii\e Motors 

40 H. P. 

Highest 

Awards 

Noted for 

SPEED 

Economy 

and 
Endurance 

BUFFALO GASOLINE MOTOR CO., 

Buffalo, N. Y. 





Computing Figures 

mentally is probably the 
hardest kind of toil known. 
The Comptometer makes # it 
easy, is twice as quick, in- 
sures accuracy and relieves 
all mental and nervous strain. 
Why don't you get one ? 
Write for Pamphlet. 

FELT & TARRANT MFQ CO. 
52-56 Illinois St., Chicago. 



H0R0L0G9 CAL DEPARTMENT 

BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 

LARGEST and BEST 

WATCH SCHOOL in AMERICA 

We teach Watch Work, Jewelry, En- 
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 




CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 




CH-BES1Y&C0 CHICAGO IU.UM 
15 to 81 Clinton Street. 



fit 



LIGHTWEIGHT" PRESIDENT SUSPENDERS 



mean freedom in breathing. Weigh 2 oz. Any store 50c 
and $1.00 postpaid for choicest patterns. 

THE O. A. EDGABTON MFG. CO., Box SIO, Shirley, Msm. 
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